PCT 



WOULD INTELLECTUAL PRC 
latcnisuoitu 



ORGANIZMION 




(51) iBtcmtkHttl Pfttent dairiflntioii ^ : 


Al 


(11) Intcnivttonal PuMlcstkm Number: 


WO 96/14845 


A61K 31/445, 31M35, SUSS, 31/40, 
31/135, 31/g7S 


(43) Intmtfonil Poblksttoo Date: 


23 May 1996 (23i)5.96) 



(21) IiitOTatiMi«IApitotfc»NiiiDber: PCr/IB»5rt)0811 

(22) Iiiten»tlaHaFfttn8ll>te: 29 September 1995 (29.09.95) 



(30) Priority Mmt 

08/336,955 



(71) ApDlieuit (for aU designated States except USy, niLt^WC. 
^^^5^5^235 East 42nd Sdeet. New York, NY 10017 (US). 

4 72) Inraitor: and 

(75) invtttar/Appannt (^ US cnfyH HESS. ^^J^ 
[IWJ^; 26 Jerk*oDTh«,01d Lyme. CT 06371 (US). 

(74)Aflenis: SWEOBL, Allen. J. et al^ Ptolnc 235 East 42nd 
Street, New Yorit. NY 10017 (US). 



10 November 1994 (10.11.94) US 



BlTal DE. DK, ES. FR, OB, OR. IE. FT. LU, MC. NU 
FT, SE). 



Published 

Wif ft intemeaional seardi rtport. 



(54)TOe: NK-1 RECBPTOT AOTACKM4ISTS l« THE TOEATMENT OF EYE DISORD 

I^Atastraet I 
i Tbeinesembwendoo-datestoac^^^ 

liipeiidine dertvetives. pymdidine dcrividves. aianorbonwic derivatwea. ediylene diamine oenvanves ana wwipwui 
tbtounce P leoeptisr antagoiiists. 




POKTBEf^ttPOSBSOFINPOKMAnONONLY 



AT 


AtMlik 


AU 


Anuatb 


ao 




BE 




BP 


BaktaaFMo 


BG 




El 


DcdIo 


BS 


Bmfl 


BY 




CA 


Cvkidi 


CF 


Oeacn] Afncn RepoUk 


00 




CH 




a 




CM 




CK 


ChM 


CS 


Cmlmslovikii 


CZ 


Caeh RepuNic 


DB 




OK 


DCMMfc 


t& 




PI 


fund 


R 


Han 


GA 


Otbea 



GB U>iMlia«daa 

GB Oecsiii 

ON Otdna 

CB Oreew 

KU Hutyvy 

IB bdnl 

IT ftafy 

IP IVB 

KB Koya 

KP DeaMcntic Bsopif *s Bepoblic 

of Ksm 

KR RepiAlicarKoRt 

KZ KairidatMi 

U linrhi lii 

LK SriUrio 

LU UaembocTg 

LV UfYik 

MD RqmUieefMoldm 

MG M^mm 

ML MOi 



MR 




MW 




NE 




NL 


iiiii 1 1 
WW iiwm 


NO 




NZ 


NewZMbud 


PL 




PT 




RO 


ROMBil 


RU 


Bnnitt BBdentiiM 


SD 


Sodas 


SB 


Sweden 


SI 




SK 




SN 


Senepl 


n> 


Chad 


TC 




TJ 




TT 




UA 


Uknbe 


US 


UtitadSMMafAankt 


uz 




VN 


VktNim 



96/14M5 



PCT/IB9SW0811 



-1- 



ITR-i WRCEPTOR AWTAGONISTS 
TWR TREflTMKWT OF EYB PIgORPERg 

The present invention relates to a method of treating 
or preventing a disorder of the eye selected froa glaucoma 
ocular hypertension, miosis, excess lacrimation, hyperemia 
and breakdown of the blood aqueous barrier in manaiials, 
including humans, using an KK-l antagonist. It also relates 
to a method of treating or preventing such disorders in 
mammals, including humans, using certain quinuclidine 
derivatives, piperidine derivatives, pyrrolidine 
derivatives, azanorbornane derivatives, ethylene diamine 
derivatives and related compounds that are substance P 
receptor antagonists. 

The following references refer, collectively, to 
quinuclidine, piperidine, ethylene diamine, pyrrolidine and 
azanorbornane derivatives and related compounds that exhibit 
activity as substance P receptor antagonists: United States 
Patent 5,162,339, which issued on November 11, 1992; United 
states Patent 5,232,929, which issued on August 3, 1993; 
world Patent Application WO 92/20676, published November 26, 
1992; world Patent Application WO 93/00331, published 
January 7, 1993; World Patent Application WO 92/21677, 
published December 10, 1992; World Patent Application WO 
93/00330, published January 7, 1993; World Patent 
Application WO 93/06099, published April 1, 1993; World 
Patent Application WO 93/10073, published May 27, 1993; 
world Patent Application WO 92/06079. published April 16, 
1992; world Patent Application WO 92/12151, published July 
23, 1992; world Patent Application WO 92/15585, published 
September 17, 1992; World Patent Application WO 93/10073, 
published May 27, 1993; world Patent Application WO 
93/19064, published September 30, 1993; World Patent 
Application WO 94/08997, published April 28, 1994; W rid 
patent Application WO 94/04496, published March 3, 1994; 
united States Patent Application 968,653, filed December 10, 
1992; united States Patent Application 026,382, filed March 
4, 1993; united States Patent Application 123,306, filed 
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September 17, 1993, and United States Patent Application 
072,629, filed June 4, 1993. All of the foregoing World 
Patent Applications designate the United States and were 
filed in the U.S. Receiving Office of the PCT. The 
5 foregoing patents and patent applications are incorporated 
herein by reference in their entirety, 

Beding-BarneJcow et al. Br, J, Phai^ar^o] (i) , 259-67 
(Sept. 1988) have reported that substance P is a mediator of 
miosis and breakdown of the blood aqueous barrier in rabbit 
10 eyes. Mandahl, A., Eur. J. Pharmar^oy ^ jjjt (2), 121-27 
(1985) has reported that the substance P receptor antagonist 
(D-Argsup 1, D-prosup 2, D-Trpsup 7 sup, sup 9, Leusup 1 sup 
l)SP inhibited miosis in rabbits caused by echothiophate 
iodide or pilocarpine hydrochloride. 
15 Krupin fit al, EXP. Eve Res-. 2± (3) 319-24 (1982) have 

reported that the administration of substance P into the 
third ventricle of rabbits resulted in a dose dependent 
increase in interocular pressure. 

Holmdahl et aJ^, Ssisnse, 22A 1029-1031 (1981) have 
reported the results of studies which they state suggest 
that substance P or a related peptide is a neurogenic 
mediator of the inflammatory response in the eye, e.g. . 
miosis (constriction of the pupil) , hyperemia and breakdown 
of the blood aqueous barrier. Their studies showed that the 
25 substance P antagonist [D-Pro^ D-Trp^*]SP inhibited 
inflammatory responses in the rabbit eye. 

Summary of the invent inn 
This invention relates to a method of treating or 
preventing a disorder of the eye selected from glaucoma, 
30 ocular hypertension, miosis, hyperemia, excess lacrimation 
and breakdown of the blood aqueous barrier in a mammal, 
including a human, comprising administering to such mammal 
an amount of a substance P receptor antagonist that is 
effective in treating or preventing such disorder. 
35 This invention also relates t a method of treating or 

preventing a disorder f the ey selected fr m glaucoma, 
ocular hypertension, miosis, hyperemia, excess lacrimation 



20 
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and breakdown of the blood aqueous barrier in a mammal, 
including a human, comprising administering to such mammal 
an amount of a NK-1 receptor antagonist that is effective in 
treating or preventing such disorder. 
5 This invention also relates to a method of treating or 

preventing a disorder of the eye selected from glaucoma, and 
ocular hypertension, miosis, hyperemia, excess lacrimation 
and breakdown of the blood aqueous barrier in a mammal, 
including a human, comprising administering to said mammal 
10 an amount of a compound of the formula 



t 
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wherein A is a ring system selected from phenyl/ naphthyl, 
thienyl, quinolinyl and indolinyl, and wherein the sidechain 
containing NR^r' is attached to a carbon atom of ring system 
A; 

5 AA is an aryl group selected from phenyl, naphthyl, 

thienyl, dihydroquinolinyl and indolinyl, and wherein the 
sidechain containing NRW is attached to a carbon atom of 
AA; 

AAA is an aryl group selected from phenyl, naphthyl, 

10 thienyl, dihydroquinolinyl and indolinyl, and wherein the 

-CHjPR' sidechain is attached to a carbon atom of ring AAA; 

P is NRS 0, S, SO or SOj; 

I I 
Q is SOj, NH, -NCCi-CJalkyl or (C,-C6)al)cyl-N-SOj- 

I 

wherein the point of attachment of said (C,-Cft)alkyl-N-S02- to 
ring AAA is the nitrogen atom and the point of attachment to 
is the sulfur atom; 

20 is hydrogen, halo or (C.-Cj) alkyl, S- (Cj-Cj) alkyl, 

halo or (Cj-C^) alkoxy optionally substituted with from one 
to three fluorine atoms; 

w2 is hydrogen, (Ci-C^) alkyl, s-Cq-C,) alkyl, halo or (C,- 
Ce) alkoxy optionally j substituted with from one to three 

25 fluorine atoms; 

W is hydrogen, (Ci-C«) alkyl optionally substituted with 
from one to three fluorine atoms, -S (0)v-(Ci-C5) alkyl wherein 
V is zero, one or two, halo or {Cj-CJ alkoxy optionally 
substituted with from one to three fluorine atoms; 

30 X* is hydrogen, . (C,-Cio) alkoxy optionally substituted 

with from one to three fluorine atoms or (C,-C,o) alkyl 
optionally substituted with from one to three fluorine 
atoms ; 

and X^ are independently selected from hydrogen, 
35 halo, nitro, (C,-Cio) alkyl optionally substituted with from 
ne to three fluorine atoms, (C,-C,o) alkoxy optionally 
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5 



substituted with from one to three fluorine atoms, 
trifluoromethyl, hydroxy, phenyl, cyano, amino, (C,-Ce)- 

O 
II 

alJcylamino, di- (c,-C6)alkylaittino, -C-NH-(c,-Cfl) alJcyl, (Ci-Cg)- 



u 

10 alkyl-C-NH-(C,-c,) alkyl, hydroxy (q-C^) alkyl, (q.c,)alkoxy(c,- 

O O 
C4) alkyl, -NHCH and -NHC-(c,-Cft) alkyl; 

^® » four to six membered heterocyclic ring 
containing from one to three heteroatoms selected from 
sulfur, nitrogen and oxygen (e.g., thiazolyl, pyrrolyl, 
thienyl, triazolyl, oxazolyl, oxadiazolyl, thiadiazolyl or 
imidazolyl) , wherein said heterocyclic ring may optionally 
20 be substituted with from one to three substituents, 
preferably with from zero to two substituents, independently 
selected from phenyl, (Cj-c^) alkyl optionally substituted 
with from one to three fluorine atoms, (C,-C6) alkoxy 
optionally substituted with from one to three fluorine atoms 
25 and halo; 

R is a 4, 5 or 6 membered heterocyclic ring containing 
from one to three heteroatoms selected from oxygen, nitrogen 
and sulfur (e.g,, thiazolyl, azetidinyl, pyrrolyl, 
pyrazolyl, 1,2 , 3-triazolyl, 1,2,4-triazolyl, isothiazolyl, 

30 imidazolyl, isoxazolyl, or oxazolyl) wherein said 
heterocyclic ring may contain from zero to three double 
bonds and may optionally be substituted with one or more 
substituents, preferably one or two substituents, 
independently selected from (Cj-C^) alkyl optionally 

35 substituted with from one to three fluorine atoms and (C,-C«) 
alkoxy optionally substituted with from one to three 
fluorine atoms; 

R* is selected from amino, (Ci-C<i)alkylamino, di-(C,- 
C6)alkylamino, -S(0),-(C,-C|o) -alkyl wherein v is zero, one r 

40 two, -S(0),-aryl wher in v is zero, one or two, -0-aryl, 
-SOiNR-R* wherein each of R* and is, independently, (C,- 
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C«)alkyl, or R* and R*, together with the nitrogen to which 
they are attached, form a saturated ring containing one 
nitrogen and from 3 to 6 

0 o 

1 II I 
carbons , -NHC {Ci-Q) alkyl , -NHCCF, , ( C,-C,o) alkyl-N-SO^- (C,- 

C,o)alkyl wherein one or both of the alkyl moieties may 

optionally be substituted with from one to three fluorine 

atoms, -N(SOj-(CrC,o)alkyl)2 and (C,-C,o) alkyl-N-SOj-aryl; and 
wherein the aryl moieties of said -S{0),-aryl, -O-aryl and 

(C,-C,o)alkyl^N-SOj-aryl are independently selected from 
phenyl and benzyl and may optionally be substituted with 
from one to three substituents independently selected from 
(C1-C4) alkyl, (Ci-C4)alkoxy and halo; 

or R* is a group having the formula 

XH3 




or V 
4 




wherein a is 0, 1 or 2 and the aster ic>. represents a 
position meta to the R^R'NCHa side chain; 

the dotted lines in formula lb represent that one of 
the X-Y and Y-Z bonds may optionally be a double bond? 
30 X is selected from =CH-, -CHj-, -0-, -SO-, -SOj-, 

-N(R*)-, -NH-, =N-, -CH[(CrC6) alkyl]-, =C[ (Cj-C^) alkyl]-, 

-CH(C^s)- and =C(C^5)-; 

Y is selected from C=0, C=NR*, C=S, =CH-, -CHj-, =C[ (Cj- 
C6)alkyl]-, -CH[(CrC5) alkyl]-, ^CCC^H,)-, -CH(c^5)-. =N-, 

35 -NH-, -N(R*)-, =C(halO)-, =C(OR*)-, -C(SR*)-, =C(NR*)-, -0-, 
-S- and SO3, wherein the phenyl moieties of said ^C{C^^s)' and 
-CH(<Vij)- may optionally be substituted with from one to 
three substituents independently s lect d' from 
trifluoromethyl and halo, and wherein the alkyl moieties of 
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said -[(Ci-Cfi)alkyl3- and -CH[C,-c^)aakyl]- may optionally be 
substituted with from one to three fluorine atoms; 

Z is selected from =CH-, -CHj-, «N-, -NH-, 
-N(R«)-, =C{C.H,)-, -CHCCH,)-, =C[(C,-C^) alkyl]- and -CH[ (Ci- 
5 C,)al)cyl]-; 

or X, y and 2, together with the two carbon atoms 
shared between the benzo ring and the XYZ ring, form a fused 
pyridine or pyrimidine ring; 

is (C,-C«) alkyl or phenyl; 
0 r2 is hydrogen or -C02{C,-C,o) alkyl; 

is selected from 
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15 



^ 20 



25 



30 



4 



Wherein R* and are independently selected from furyl, 
thienyl, pyridyl, indolyl, biphenyl and phenyl, wherein said 
phenyl may optionally be substituted with one or two 
substituents independently selected from halo, (Ci-C,o) alkyl 
optionally substituted with from one to three fluorine 
atoms, (Cj-Cjo) alkoxy optionally substituted with from one to 
three fluorine atoms, carboxy, benzyloxycarbonyl and (Cj-Cj) 
alkoxy-carbony 1 ; 

is selected from (C3-C4) branched alkyl, (C^-C^) 
branched alkenyl, (C5-C7) cycloalkyl, and the radicals named 
in the definition of R*; 

R" is hydrogen or (Ci-C«) alkyl; 

r' and R*' are independently selected from phenyl, 
biphenyl, naphthyl, pyridyl, benzhydryl, thienyl and furyl, 
and fe' and R** may optionally be substituted with from one to 
three substituents independently selected from halo, (C,-Cio) 
alkyl optionally substituted with from one to three fluorine 
atoms and (Ci-C,o) alkoxy optionally substituted with from one 
to three fluorine atoms; 

is (CHj), wherein 1 is an integer from one to three, 
or is a group of the formula 



2' is oxygen, sulfur, amino, (Cj-Cj) alkylaraino or (CHj)^ 
wherein n is zero, one or two; 

X is an integer from zero to four; 
y is an integer from zero to four; 

z is an integer from one to six, wherein the ring 
containing (CH,), may contain from zero to three double bonds, 
and one of the carbons of (CHj), may optionally be replaced 
by oxygen, sulfur or nitrogen; 

o is two or three; 

p is zero or one; 
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r is one, two or three; 

R" is thienyl, biphenyl or phenyl optionally 
substituted with one or two substituents independently 
selected from halo, (Cj-Cjo) alkyl optionally substituted with 
5 from one to three fluorine atoms and {C,-c,o) aDcoxy 
optionally substituted with from one to three fluorine 
atoms ; 

X* is (CH2), wherein q is an integer from 1 to 6, and 
wherein any one of the carbon-carbon single bonds in said 
10 (CHj)^ may optionally be replaced by a carbon-carbon double 
bond, and wherein any one of the carbon atoms of said (CHj), 
may optionally be substituted with R", and wherein any one 
of the carbon atoms of said (CHj), may optionally be 
substituted with r"; 
i5 m is an integer from 0 to 8 , and any one of the 

carbon-carbon single bonds of (CHj)^, wherein both carbon 
atoms of such bond are bonded to each other and to another 
carbon atom in the (CHi)^ chain, may optionally be replaced 
by a carbon-carbon double bond or a carbon-carbon triple 
20 bond, and any one of the carbon atoms of said (CHa)^ may 
optionally be substituted with R"; 

R" is a radical selected from hydrogen, (Ci-C^) straight 
or branched alkyl, | (C3-C7)cycloalkyl wherein one of the 
carbon atoms may optionally be replaced by nitrogen, oxygen 
25 or sulfur; aryl selected from biphenyl, phenyl, indanyl and 
naphthyl; heteroaryl selected from thienyl, furyl, pyridyl, 
thiazolyl, isothiazolyl , oxazolyl, isoxazolyl, triazolyl, 
tetrazolyl and guinoiyl; phenyl- (Ci-q^) alkyl, benzhydryl and 
benzyl, wherein the point of a'^tachment on r" is a carbon 
30 atom unless R*^ hydrogen, ar ;^herein each of said aryl 
and heteroaryl groups and ti phenyl moieties of said 
benzyl, phenyl- (Cj-Cj) alkyl and benzhydryl may optionally be 
substituted with one or more substituents independently 
selected from halo, nitro, (C,-C,o) alkyl optionally 
35 substituted with fr m one to three fluorine atoms, 
(C|-Cio) alkoxy optionally substituted with 
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from one to three fluorine atoms, amino, hydroxy- (C,- 
Cc) alkyl, (Ci-Ca)alkoxy-(Ci-C6) alkyl, (0,-0^) -alkylamino, 

II 1 
5 (CrCfi) alkyl-O-C-, (Cj-Cfi) alkyl-O-C- (Cj-Cs) alkyl , 

O 0 

(Ci-C,)alkyl-C-0-, (C,-C,) alkyl-C- (C,-C6)alkyl-0-, 

10 

o o 

II II 

(Ci-C«) alkyl-C- , (Ci-Cfi) alkyl-C- (Cj-Cft) alkyl- , 
15 0 

di- (Ci-C^) alkylamino , -CNH- (CrC^) alkyl , 

O ^ B 

(Ci-C«)-alkyl-C-NH-(C,-C«) alkyl, -NHCH and -NHC- (C,-C,) alkyl; 
and wherein one of the phenyl moieties of said benzhydryl 
may optionally be replaced by naphthyl, thienyl, furyl or 
pyridyl ; 

25 R" is hydrogen, phenyl or (Ci-Cs) alkyl? 

or and r", together with the carbon to which they 
are attached, form a saturated carbocyclic ring having from 
3 to 7 carbon atoms wherein one of said carbon atoms that is 
neither the point of j attachment of the spiro ring nor 
30 adjacent to it may optionally be replaced by oxygen, 
nitrogen or sulfur; 

R" and R" are leach independently selected from 
hydrogen, hydroxy, halo, amino, oxo (=0), cyano, hydroxy-(C,- 
C4) alkyl, (C,-C6)alkoxy-(C,-C6) alkyl, (Cj-C^) alkylamino, 

B 

di-(C,-CJ alkylamino, (CrC*) alkoxy, -C-OH, 

^ ! f 

(C,-C,)alkyl-0-C-, (Ci-Cc) alkyl-o-c-(C,-C,) alkyl, 

II 1 . ,^ 

45 (c,-c,)alkyl-c-o-, (CrC,) alkyl-C- (CrC,)alkyl-o-, 
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0 0 

1 II 

(C,-Ce)alkyl-C-, (C,-C,)alkyl-C-(C,-C5)alkyl., and the radicals 
5 set forth in the definition of R"; 

O 

is NHCR", NHCH^R", SOjR", GR^ COjH or one of the 
10 radicals set forth in any of the definitions of R'^, R" and 
R"; 

R" is oximino (=KOH) or one of the radicals set forth 
in any of the definitions of R*^^ R" and R"; and 

R" is {C,-Cfi)alkyl, hydrogen, phenyl or phenyl (Ci- 
15 Cfi)alkyl; 

G is selected from the group consisting of CHj, 
nitrogen, oxygen, sulfur and carbonyl; 

R^ is a monocyclic or bicyclic heterocycle selected 
from the group consisting of pyrimidinyl, benzoxazolyl, 
20 2 , 3-dihydro-3-oxobenzisosulf onazol-2-yl, inorpholin-i-yl, 
thioinorpholin-l-yl , benzof uranyl , benzothi eny 1 , indolyl , 
isoindolyl, isoquinolinyl, furyl, pyridyl, isothiazolyl, 
oxazolyl, triazolyl, tetrazolyl, quinolyl. thiazolyl; 
thienyl, and groups of the formulae 

25 




30 

Wherein B and D are selected from carbon, oxygen, and 
nitrogen, and at least one of B and D is other than carlaon; 
E is carbon or nitrogen; n is an integer from 1 to 5; and 
any one of the carbons of the (CH,). or (CHz),^, may be 
35 optionally substituted with (C,-C4)alkyl or (Cj-C*) 
spiroalkyl, and either any two of the carbon atoms of said 
(CHj)^ and {CH2)„+| may be bridged by a one or two carbon atom 
linkage, or any one pair of adjacent carbons of said (CHj)^ 
and (CHija+i may f rm, t gether with from one to three carbon 
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atoms that are not members of the carbonyX containing ring, 
a (C3-C5) fused carbocyclic ring; 

with the proviso that (a) when m is 0, one of R** and R" 
is absent and the other is hydrogen, (b) when is a group 
5 of the formula VIII, R" and r" cannot be attached to the 
same carbon atom, (c) when r" and R" are attached to the 
same carbon atom, then either each of R" and R»^ is 
independently selected from hydrogen, fluoro, (C,-Ce) alkyl, 
hydroxy- (C»-C.)alkyl and (CrC6)alkoxy-(C,-C«)alkyl, or R» and 

10 R'^ together with the carbon to which they are attached, 
form a (Cj-C^) saturated carbocyclic ring that forms a spiro 
compound with the nitrogen-containing ring to which they are 
attached; (d) r" and R» cannot both be hydrogen; (e) when R" 
or R" is attached to a carbon atom of 3C* or (CHj), that is 

15 adjacent to the ring nitrogen, then R" or r", respectively, 
must be a substituent wherein the point of attachment is a 
carbon atom; and (f ) neither R", R", R" nor R" can form a 
ring with R"; 

or a pharmaceutlcally acceptable salt thereof, that is 

20 effective in treat inc^ or preventing such disorder. 

The fused bicyciic nucleus of compounds of the formula 
lb to which W and the -GNjNR^R' sidechain are attached may be, 
but is not limited to one of the following groups: 
benzoxazolyl, benzthiazolyl, benzimidazolyl, benzisoxazolyl, 

25 benzoisothiazolyl, indazolyl, indolyl, isoguinolinyl, 
benzof uryl , benzothienyl , oxindolyl , benzoxazolinonyl , 
benzthiazolinonyl, benzimidazolinonyl, benzimidazoliniminyl, 
dihydroben2othienyl-S,S-dioxide, benztr iazolyl , 
benzthiadiazolyl, benzoxadiazolyl, and guinazolinyl. 

30 Preferred embodiments of this invention include methods 

of treating or preventing a disorder of the eye selected 
from glaucoma, ocular hypertension, miosis, hyperemia, 
excess lacrimation and breakdown of the bl od aqueous 
barrier in a mammal, including a human, that comprise 

35 administering to said mammal an am unt of a compound as 
defined in paragraphs (i) through (47A) below, or a 
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pharmaceutically acceptable salt thereof, that is effective 
in treating or preventing such disorder. 

(1) A compound of the foraula la or lb wherein the 
substituents at positions "2- and «3» of the nitrogen 
containing ring of ^ are In a cis configuration. (When if 
is a group of the foraula VII or viii, "a cis 
configuration", as used herein, means that the non-hydrogen 
substituent at position "3" is cis to R") . 

(2) A compound of the foraula la wherein is a group 
of the foraula III, vil or IX; R^ is hydrogen; A is phenyl or 
indolinyl; W is (C,-c,)alkoxy optionally substituted with 
from one to five fluorine atoms, and R is thiazolyl. 
iaidazolyl, thiadiazolyl . pyrrolyl or oxazolyl, and R may 
optionally be substituted with one or two (C.-C,) alkyl 

15 moieties. 

(3) A compound of the foraula lb wherein R' is a group 
Of the foraula in, vil or ix; R' is hydrogen; the fused 
bicyclic ring system to which W and the -CH^MR'r' sidechain 
are attached is benzoxazolyl, benzisoxazolyl, benzthiazolyl 

20 or benzimidazolyl; and w is (C,-c.) alkoxy optionally 
substituted with from lone to five fluorine atoms. 

(4) A compound as defined in paragraph i, 2 or 3 above 
Wherein: (a) if is a ^ group of the foraula in and r' is 
benzhydryl; (b) R» is, a group of the foraula VII R« is 
Phenyl, each of R», r"^ r» and R» is hydrogen, m is zero and 
X* is -(CH,)3-; or (c) R» is a group of the foraula IX, r is 
two and R" is benzhydryl. 

(5) A compound o^ the foraula la wherein: (a) R* is a 
group of the foraula III wherein the substituents at 
positions "2" and -3" of the nitrogen containing ring are in 
the cis configuration, R» Is benzhydryl and A, is phenyl; or 
(b) RJ is a group of ithe foraula VII wherein R" and the 
substituent at position "3" of the nitrogen containing ring 
are in the cis configuration, A is phenyl, R« is phenyl. 

35. each of r', r», r", rW and R'« is hydrogen, m Is zer , H 



25 



30 
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methoxy or isopropoxy, X* is -(CHi)^- and R is thiazolyl, 
imidazolyl, pyrrolyl, oxazolyl or thiadiazolyl. 

(6) A compound of the formula lb wherein is a group 
of the formula IX wherein the substituents at positions "2" 

5 and -3" of the nitrogen containing ring are in the cis 
configuration, R" is benzhydryl, r is two and the fused 
bicyclic ring system to which W and the -CHjNR^R^ sidechain 
are attached is benzisoxazolyl or benzthiazolyl. 

(7) A compound of the formula lb wherein R^ is a group 
10 of the formula IX, R" is benzhydryl, the fused bicyclic ring 

system to which W and the -CH^NR^R' sidechain are attached is 
benzisoxazolyl, and W is methoxy. 

(8) A compound of the formula lb wherein R' is a group 
of the formula VII, R" is phenyl, each of r", R**, R" and R" 

15 is hydrogen, m is zero, X* is -(CHjjj-, and the fused bicyclic 
ring system to which W and the -CHzMR^R' sidechain are 
attached is benzothiazolyl, benzoxazolyl or benzimidazolyl. 

(9) A compound of the formula la wherein R^ is a group 
of the formula VII, each of R", R»S R" and r'* is hydrogen, 

20 m is zero, X* is -(CHj),-, A is phenyl, W is methoxy, and R is 
selected from thiazolyl, imidazolyl, thiadiazolyl and 
isoxazolyl. 

(10) A compound of the formula la or lb that is 
selected from: 

25 (2S,3S)-3-[2-methoxy-5-(2-thiazolyl) benzyl ]amino-2- 

phenylpiperidine ; 

(2S,3S)-3-[5-(2-imidazolyl)-2-methoxybenzyl3amino-2- 

pheny Ipiper idine ; 

(2S,3S)-3-[2 -methoxy-5- ( 2-oxopyrrolidiny 1 ) benzyl ] amino- 

30 2 -pheny Ipiper id ine ; 

(2S,3S)-3-[2-methoxy-5-(4-methyl-2-thiazolyl)benzyl]- 

amino-2-phenylpiperidine; ; 

(2S , 3S) -3- C 2-methoxy-5- (1,2, 3-thiadiazol-4-yl) benzyl ] - 
amino-2-phenylpiperidine; ^ 
35 (2S,3S)-(6-meth xy-2-methyl-benzothiazol-5-ylmethyl) - . 

(2-phenylpiperidin-3-yl) amine; 
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(2S, 3S)-C5- (2 , 5-dimethyl-pyrrol-l-yl) -2-inethoxybenzyl]- 
(2-phenylpiperidin-3-yl) amine; 

(2S, 3S) -3-[2-methoxy-5-{5-oxa2olyl)benzyl]amino-2- 
phenylpiper idine ; 

5 {2S, 3S) -(6-methoxy-2-methyl-ben2oxazol-5-ylmethyl) - (2- 

phenyl-piperidin-3-yl)-amine; and 

(ISR, 2SR, 3SR, 4RS) -3-C6-methoxy-3-methylbenzisoxazol-5- 
yl ] methylamino-2-benzhydrylazanorbornane . 

(11) A compound of the formula Ic, wherein R' is a group 
10 of the formula II, III, vil or IX; R^ is hydrogen; ring AA is 
phenyl or indolinyl; W' is (C,-C3)al)coxy optionally 
substituted with from one to three fluorine atoms; and R* is 
S(0),-(Ci-C,o}alkyl wherein v is zero, one or two, S(0)^-aryl 

15 , 

Wherein v is zero, one or two, -0-aryl, (C|-C,o) alkyl-N-S02- 
(C|-Clo) alkyl wherein one or both of the alkyl moieties may 
optionally be substituted with from one to three fluorine 

20 I 

atoms, -N(SOj-(C,-Cio)alkyl)j or (C,-Cio)alkyl-N-S02-aryl 

wherein said aryl is phenyl or benzyl and may optionally be 
substituted with from one to three substituents 
25 independently selected from (0,-04) alkyl, (q-C^) alkoxy and 
halo. 

(12) A compound as defined in paragraph 11 above, 
wherein R' is a group of the formula II, o is two, and each 
R* and R^ is phenyl. 
30 (13) A compound as defined in paragraph 11 above, 

wherein R' is a group of the formula VII, each of r", r", r" 
and r" is hydrogen, R" is phenyl, m is zero and X* is 
•(CHj)3.. 

(14) A compound as defined in paragraph II above, 
35 wherein R' is a group of the formula IX, R" is benzhydryl and 

r is two. 

(15) A compound as defined in paragraph 11 above, 
wherein R* is a gr up of the formula III, li» is other than 
hydrogen and R* is benzyhydryl. 
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(16) A compoixnd to the formula Ic wherein the 
substituents at positions "2" and ••3" of the nitrogen 
containing ring are in the cis configuration. 

(17) A compound of the formula ic wherein is a group 
5 of the formula II wherein the substituents at positions "2" 

and "3" of the nitrogen containing ring are in the cis 
configuration, o is two, each of R* and is phenyl and ring 
AA is phenyl or indolinyl. 5 

(18) A compound of the formula Ic wherein R' is a group 
10 of the formula III wherein the substituents at positions "2" 

and "3" of the nitrogen containing ring are in the cis 
configuration, R* is other than hydrogen, r' is benzhydryl 
and ring AA is phenyl. 

(19) A compound of the formula Ic wherein R^ is a group 
15 of the formula VII wherein R" and the substituent at 

position "3" of the nitrogen containing ring are in the cis 
configuration, ring AA is phenyl, R^^ is phenyl, each of R^ 
r", R", R" and R" is hydrogen, m is zero, X* is -(012)2- or 
-(CH2)3- and R» is selected from S(0)v-(C,-Cio)alkyl wherein v 

20 ! I ^ 

is zero, one or two, and (C,-C,o)alkyl-N-S02-(C,-Cio)al)cyl, and 

di-(C,-C6)alkylamino. 

(20) A compound as defined in paragraph 19 above, 
wherein X* is -(CHj)2- land W* is (Cj-Cfi) alkoxy optionally 

25 substituted with from one to three fluorine atoms. 

(21) A compound as defined in paragraph 19 above, 
wherein is -(CHj)3- and W» is (CrCJ alkoxy optionally 
substituted with from one to three fluorine atoms. 

(22) A compound of the formula Ic, wherein R' is a group 
30 of the formula IX wherein the substituents at positions "2" 

and "3" of the nitrogen containing ring are in the cis 
configuration, r is two and R" is benzhydryl.: 

(23) A compound as defined in paragraph 22 above, 
wherein ring AA is phenyl, W» is (CrCj) alkoxy optionally 

35 substituted with from one to three fluorine atoms and r' is 
select d from -S(0),- (CrCio)alkyl wherein v is zero, one or 
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two, di- CC,-Cfl) alkylamino and (C,-Cio)alkyl-N-S02-{c,-c,o)alkyl. 

(24) A compound as defined in paragraph 15 above, 
5 wherein ring AA is phenyl, is (Cj-Ce)alkoxy optionally 

substituted with from one to three fluorine atoms, and R* is 
selected from -S (0)^- (Cj-C,o)alkyl wherein v is zero, one or 

10 two, and (Ci-C,o) alkyl-N-S02-(Ci-Cio)alkyl* 

(25) A compound as defined in paragraph 15 above, 
wherein ring AA is phenyl, W* is (Ci-Cg) alkoxy optionally 
substituted with from one to three fluorine atoms, and is 
selected from amino, (C,-C6)alkylamino or di-(C,- 

15 Cft)alkylamino, 

(26) A compound as defined in paragraph 12 above, 
wherein ring AA is phenyl, W» is (Cj-C^) alkoxy optionally 
substituted with from one to three fluorine atoms, and R' is 
selected from -S(0),-(C,-Cio)alkyl wherein v is zero, one or 

20 

two, and (c,-c,o)alkyl-N-S02-(C,-c,o)alkyl- 

(27) A compound as defined in paragraph 12 above, 
wherein ring AA is phenyl, W» is (Cj-CJ alkoxy optionally 

25 substituted with from one to three fluorine atoms, and R* is 
selected from amino, (Cj-Cft) alkylamino or di-(Ci- 
C«)alkylamino. 

(28) A compound as defined in paragraph 24 above, 
wherein is attached at the «'2" position of ring AA and R' 

30 is attached at the "5" position of ring AA, relative to the 
point of attachment of the NR^R' containing side chain. 

(29) A compound as defined in paragraph 25 above, 
wherein w» is attached at the "2" position of ring AA and R' 
is attached at the "5" position of ring AA, relative to the 

35 point of attachment of the nr^r' containing side chain. 

(30) A compound as defined in paragraph 26 above, 
wherein w' is attached at the ••2" position of ring AA and R* 
is attached at the "5" position of ring AA, relative to th 
point f attachment of the NR^r' containing side chain. 
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(31) A compound as defined in paragraph 27 above, 
wherein W* is attached at the "2" position of ring AA and R* 
is attached at the "5" position of ring AA, relative to the 
point of attachment of the NR'r' containing side chain. 
5 (32) A compound as defined in paragraph 13 above, 

wherein ring AA is phenyl, is selected from isopropoxy, 
OCFj, OCH3, OCHF2 and OCHzCFj, and is selected from -S(0),- 
(C,-Cio)alkyl wherein v is zero, one or two, and (Ci-C,o)alkyl- 
N-SO2- (Ci-Cio) alkyl . 
10 (33) A compound selected from the group consisting of: 

(2S, 3S) -N- (2-methoxy-5-methylsulf onylphenyl) -methyl-2- 
diphenylmethy 1-1-azabicyclo [2.2.2] octan-3-amine ; 

(2S, 3S)-N- (2-methoxy-5-methylthiophenyl)methyl-2- 
diphenylmethyl-l-azabicyclo [2.2.2] octan-3-amine ; 
15 ( 2 S , 3 S ) -N- ( 2 -methoxy-5 -dimethy laminopheny 1 ) methy 1-2 - 

diphenylmethyl-l-azabicyclo[2.2.2]octan-3-amine; and 

(2S, 3S) -N - (5-trifluoroacetylamino-2- 
methoxyphenyl) methy 1-2 -diphenylroethyl- l-azabicyclo- 
[ 2 . 2 . 2 ] octan-3-amine . 
20 (34) A compound of the formula Ic, wherein R' is a group 

of the formula VII, m is zero, each of R'', F \ P ' and 

o 

I 

25 R" is hydrogen, R" is phenyl, R" is -C-OH, ring AA is 

phenyl, W* is (Cj-Cj) alkoxy and R' is selected from (C,- 
Cj) alkyl, -SCH3, SO2CH3, SOCH3, (Ct-C6)alkylamino and di-(C,- 
C«) alkyl -amino . 

(35) A compound of the formula Ic, having the formula 



4 
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OCH3 



HOOD 



5 



(36) A compound of the formula Id wherein R*, R'°, R" and 
R" are phenyl, R* is hydrogen, R' is phenyl optionally 
substituted with chlorine, fluorine, (C,-Cfi) alkyl optionally 
substituted with from one to three fluorine atoms or (C^-C^) 
alkoxy optionally substituted with from one to three 
fluorine atoms, m is 0 and n is 3 or 4, 

(37) A compound of the formula Id that is selected from 
the group consisting of: 

(2S,3S)-3-(5-tert-butyl-2-methoxybenzyl) amino-2-(3- 
trif luoromethoxypheny 1 ) piper idine ; 

(2S,3S)-3-(2 -isopropoxy-5-tr if luoromethoxybenzy 1 ) amino- 
2-phenyl"piperidine; 

(2S, 3S) -3- (2-ethoxy-5-trif luoromethoxyben2yl)amino-2- 
phenyl-piper idine ; 

^2S , 3S) -3- ( 2 -methoxy -5*trif luoromethoxybenzy 1 ) -amino-2 - 
phenyl piperidine ; 

(2S, 3S) -3 (-5-tert-butyl-2-trif luoromethoxybenzyl) amino- 
2-phenylpiper idine; 

2- (diphenylmethyl) -N- (2-methoxy-5-trif luoromethoxy- 
phenyl) methyl-l-azabicyclo[2 • 2.2] octan-3 -amine ; 

(2S, 3S) -3- [5-chloro-2-(2 ,2 , 2-trif luoroethoxy) - 
benzyl 3 amino-2 -phenylpiperidine ; 

(2S, 3S) -3- (5-tert-butyl-2-trif luoromeUioxybenzyl) amino- 
2-phenylpiper idine; 

(2S, 3S} -3- (2-isopropoxy-5-trif luoromethoxybenzyl) amino- 



2 -phenylpiperidine ; 
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{ 2S , 3S) -3- ( 2-dif luoromethoxy-S-trif luoromethoxybenzyl) - 

aiiiino-2-phenylpiper idine ; 

(2S , 3S) -2-phenyl-3-[ 2- (2 , 2 , 2-trif luoroethoxybenzyl) - 

aminopiper idine; and 
5 (2S,3S) -2-phenyl-3- (2-trif luoromethoxybenzyl) ]aminopi- 

peridine« 

(38) A compound of the formula Id, wherein is a group 
of the formula II wherein o is two or three and each of 
and R^ is phenyl or substituted phenyl. 
10 (39) A compound of the formula Id, wherein R' is a group 

of the formula III, R* is hydrogen and R* is phenyl or 
substituted phenyl. 

(40) A compound of the formula Id, wherein R^ is a group 
of the formula IV wherein 1 is one or two and each of R*^ and 

15 R" is phenyl or substituted phenyl. 

(41) A compound of the formula Id, wherein R' is a group 
of the formula V wherein n is zero or one and each of R*** and 
R" is phenyl or substituted phenyl. 

(42) A compound of the formula Id, wherein R* is a group 
20 of the formula VI wherein p is one and each of R*"* and R" are 

phenyl or substituted phenyl. 

(43) A compound of the formula Id, wherein R^ is a group 
of the formula VII wherein q is two, three or four, m is 
zero and R" is phenyl or substituted phenyl. 

25 (44) A compound of the formula Id, wherein R' is a group 

of the formula VIII wherein y is zero, x is zero or one, z 
is three or four, m is zero and R« is phenyl or substituted 
phenyl • 

(45) A compound of the formula Id wherein R' is a group 
30 of the formula VII, R*, R", R» and R» are hydrogen, R« is 

phenyl, is 2-methoxy, and X' are independently selected 
from hydrogen, chlorine, fluorine, methyl, (Cl-C,)alkoxy and 
trifluoromethan , m is 0 and q is 3 r 4. 

(46) A compound of the formula Id wherein R'is a group 
35 of the formula VII and said compound is selected from the 

group consisting of: 
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cis-3- (2-chlorobenzylainino) -2-phenylpiperidine; 

cis-3- (2-trif luoromethylbenzylainino) -2-phenyl- 
piperidine; 

cis-3-(2-niethoxybenzylainino) -2-(2-f luorophenyl) - 
5 piper idine; 

cis-3- (2-inethoxybenzylamino) -2- ( 2-chlorophenyl) - 
piperidine; 

cis-3-(2-inethoxybenzylamino) -2- ( 2-inethylphenyl) - 
piperidine ; 

10 cis-3- (2-nethoxybenzylainino) -2- (3-inethoxyphenyl) - 

piperidine ; 

cis-3- (2-niethoxybenzylaaino) -2- (3-f luorophenylX- 
piperidine; 

cis-3-(2-methoxybenzylainino)-2-(3-chlorophenyl)- 
15 piperidine; 

cis-3- (2-methoxybenzylaniino) -2-phenylpiperidine; 

cis-3-(2-inethoxybenzylainino)-2-(3-inethylphenyl)- 
piperidine; 

cis-3- (2-inethoxybenzylamino) -2- (4-f luorophenyl) - 
20 piperidine; 

cis-3- (2-methoxybenzylainino) -2- (3-thienyl) -piperidine; 
cis-3- (2-inethoxybenzylainino) -2-phenylazacyclo-heptane; 
3- (2-inethoxybenzylamino) -4-inethyl-2-phenyl-piperidine; 
3- (2-inethoxybenzylainino) -5-methyl-2-phenyl-piperidine; 
25 3-(2-Biethoxybenzylamino) -6-inethyl-2-phenyl-piperidine; 

(2S , 3S) -3- (2-methoxybenzylaittino) -2-phenylpiperidine; 
(2S, 3S) "1- C5-carboethoxypent-l-yl) -3- (2-inethoxybenzyl- 
amino) -2-phenylpiperidine; 

(2S,3S)-l-(6-hydroxy-hex-l-yl)-3-(2-methoxybenzyl- 
30 amino) -2-phenylpiperidine; 

(2S,3S)-l-(4-hydroxy-4-phenylbut-l-yl)-3-(2-inethoxy- 
benzylamino) -2-phenylpiperidine ; | 

(2S,3S)-l-(4-oxo-4-phenylbut-l-yl)-3-(2-in thoxybenzyl- 
ainino)-2-phenylpiperidin ; 
35 (2S, 3S) -1- (5, 6-dihydroxyhex-i-yl) -3- (2-2nethoxybenzyl- 

amin ) -2-phenylpiperidine; 
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cis-3- (5-f luoro-2-methoxyben2ylaiBino) -2 -phenyl 
piper idine; 

(2S,3S)-l-[4-( 4 - f luoropheny 1 ) -4 -oxobu t- 1 -y 1 ] - 3 - ( 2 
methoxybenzylamino) -2-phenylpiper idine ; 
5 (2S, 3S) -1- [ 4- t4-f luorophenyl) -4-hydroxybut-l-yl ] -3- ( 2 

inethoxybenzylainino)-2-phenylpiperidine; 

cis-3- (2-inethoxy-5-nethylbenzylaiiiino) -2-phenyl 
piper idine; 

(2S, 3S) -1- (4-benzainidobut-l-yl) -3- (2-inethoxybenzyl 

10 amino) -2-phenylpiper idine; 

cis-3- (2-methoxynaphth-l-ylmethylainino) -2-phenyl 

piper idine; 

(2S, 3S) - 3-(2-inethoxyben2ylamino) -l - (S-N-methyl 
carboxamidopent-l-y 1 ) -2-phenylpiper idine ; 
15 {2S , 3S) -1- (4-cyanobut-l-yl) -3- (2-inethoxybenzylamino) -2 

phenylpiper idine ; 

(2S,3S)-l-[4-(2-naphthaTnido)but-l-yl]-3-(2-methoxy 

benzylamino) -2 -phenylpiper idine; 

(2S, 3S) -1- (B-benzamidopent-l-yl) -3- (2-inethoxyben2yl 
20 amino) -2 -phenylpiper idine; 

(2S, 3S) -1- (5-aminopent-l-yl) -3- (2-methoxybenzylamino) 
2 -phenylpiper idine ; 

(2S, 3S) -3- (5-chloro-2-methoxyben2ylamino) -2-phenyl 

piper idine; 

25 (2S,3S)-3-(2, 5-dimethoxybenzy lamino ) -2-phenyl 

piperidine ; 

cis-3- ( 3 , 5-difluoro-2-methoxybenzy lamino) -2-phenyl- 
piper idine ; 

cis-3- (4 , 5-dif luoro-2-methoxyben2ylamino) -2-phenyl- 

30 piperidine; 

cis-3- (2 , S-dimetiioxybenzylamino) -l-[4- (4 -f luorophenyl) ■ 

4-oxobut-l-yl 3 -2 -phenylpiper idine; 

cis-3- (5-chloro-2-methoxybenzy lamino) -1- (5 , 6- 
dihydroxyhex-l-yl ) -2 -pheny Ipiperidine ; 
35 cis-l- ( 5 , 6-dihydroxyhex-l-yl) -3- (2 , S-dimethoxy- 

benzylamino)-2-pheny Ipiperidine; 
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cis-2-phenyX-3- [-2 (prop-2-yloxy) benzylamino] piper idine; 
ciB-3- (2 , S-dimethoxybenzyl) amino-2- (3-iBethoxy- 
pheny I ) piper idine hydrochloride ; 

cis-3-{5-chloro-2-iDethoxyben2yI) amino-2-(3-methoxy- 
5 phenyl ) piper idine dihydr ochlor ide ; 

cis-3- (5-chloro-2-niethoxybenzyl) ainino-2- (3-chloro- 
phenyl) piperidine dihydr ochlor ide; 

3- (2-inethoxybenzylamino) -2 , 4-diphenylpiperidine; 
cis-3- (2-iDethoxyben2ylamino) -2-phenylpyrrolidine; 

(2S , 3S) -3- (5-ethyl-2-inethoxybenzyl) alnino-2-phenyl- 
piperidine; 
(2S, 3S)-3-(5-n-butyl-2-methoxybenzyljamino-2-phenyl- 
piper idine; 

(2S,3S)-3-(2 -me thoxy-5-n-propy Ibenzy 1 ) aiiiino-2 -pheny 1- 
piper idine; 

(2S,3S)-3-(5-isopropyl-2-methoxybenzyl)amino-2-phenyl- 
piper idine ; 

(2S, 3S} -3- (5-s-butyl-2-methoxyben2yl) amino-2-phenyl- 
piper idine; 

{2S , 3S) -3- (5-t-butyl-2-iiiethoxybenzyl) ainino-2 -phenyl - 
piperidine; and 

{2S, 3S) -3- (2-inethoxy-5-phenylbenzyl) amino-2-phenyl- 
piper idine. 

(47) A compound of the formula Id, wherein is a group 
of the formula II or III and said compound is selected from 
the group consisting of: 

(2S,3S)-N-(5-isopropyl-2-Biethoxyphenyl)methyl-2- 
diphenylmethyl-l-a2abicyclo[2 . 2 . 2 ]octan-3-ainine; 

( 2 S , 3 S ) -N- ( 5 -tert-buty 1-2 -methoxypheny 1 ) methy 1-2 - 
diphenylmethyl-l-azabicyclo [2.2.2] octan-3-amine ; 

(2S,3S)-N-(5-methyl-2-inethoxyphenyl)methyl-2-diphenyl- 
methyl-l-azabicyclo [2.2.2) octan-3-amine ; i 

(2S, 3S) -N- (5-ethyl-2-methoxyphenyl)methyl-2-diphenyl- 
methyl-l-azabicyclo [2.2.2] octan-3 -amine ; 

' (2S, 3S) -N- (5 -isopropy 1-2 -methoxypheny 1) methy 1-2- 
diphenylmethyl-l-azabicyclo [2.2.2] octan-3-amine ; 



W 96/14S45 



PCT/IB95/00811 



-27- 

(2S,3S)-N-(5-sec-butyl-2-methoxyphenyl)mcthyl-2- 

diphenylmethy 1-X-azabicyclo [2.2.2] octan-3 -amine ; and 

(2S , 3S) -N- (5-n-propyl-2-methoxyphenyl)lnethyl-2- 
diphenylIaethy 1-l-azabicyclo [2.2.2] octan-3-amine • 
5 {47A) a compound of the formula le that is selected 

from the group consisting of: 

2 . 4 - dimethyl thiazole-5-sulfonic acid [4-methoxy-3- 
( ( 2S, 3S) -2-phenylpiperidin-3-ylaminomethyl) phenyl ] - 

methylamide; 

10 N-(4,5.dimethylthiazol-2-yl)-N-[4-methoxy-3-{(2S,3S)-2- 
phenylpiperidin-3-yl-aminomethyl)phenyl]-methanesulfonamide; 

{5-[ (4 , 5-dimethylthiazol-2-yl)roethylamino] -2- 
metholcybenzyl}-((2S,3S)-2-phenylpiperidin-3-yl)amine; 
{5- (4 , 5-dimethylthiazol-2-ylamino) -2-methoxybenzyl}- 
15 ( (2S, 3S) -2-phenylpiperidin-3-ylamine; 

4 . 5- dimethylthiazole-2-sulf onic acid methyl- [ 3- 
( (2S, 3S) -2-phenylpiperidin-3-ylaminomethyl) -4- 
trifluoromethoxyphenyl)-amide; 
2,4-dimethylthia^ole-5-8ulfonic acid [4-isopropoxy-3- 

20 ( (2S, 3S)-2-phenylpiperidin-3-ylaminomethyl) phenyl]- 

methylamide; 

2, 4-dimethylthiazole-5-sulfonic acid [4-isopropoxy-3- 
( (2S, 3S) -2-phenylpiperidin^3-ylaminomethyl) phenyl]- 

isopropylamide; 

25 2 , 4-dimethylthiazole-5-sulf onic acid [ 4-methoxy-3- 

( (2S , 3S) -2-phenylpiperidin-3-ylaminomethyl) phenyl] - 

isopropylamide ; 

2 , 4-dimethylthiazole-5-sulf onic acid (4-methoxy-3- 
( (2S,3S) -2-phenylpiperidin-3-ylaminomethyl) phenyl ]- 

30 isobutylamide; and 

2,4-dimethylthiazole-5-sulfonic acid [4-isopropoxy-3- 
( (2S, 3S) -2-phenylpiperidin-3-ylaminomethyl)phenyl]- 

isobutylamide. 

This invention also relates to a method of treating r 
35 preventing a disorder of the ye s lected from glaucoma, 
ocular hypertension, miosis, hyper mia, excess lacrimation 



96/14845 



PCT/IB95/00811 



-28- 



and breakdown of the blood aqueous barrier in a manunal, 
including a hunan comprising adiainistering to said manuaal an 
amount of a compound having the formula 



wherein W is Y or X(CH2)„; 

Y is optionally substituted {C,-C6)al)cyl, optionally 
substituted (Cj-C^) alkenyl or optionally substituted (C3- 
CB)cycloalkyl; 

X is optionally substituted (C,-Cj)alkoxy, hydroxy, 
CONR'rS COjR^ caIR^OR^ CHR'NRW, C0R\ CONR^OR' or optionally 
substituted aryl, wherein said aryl is selected from phenyl, 
naphthyl, pyridyl, quinolyl, thienyl, furyl, phenoxyphenyl , 
oxazolyl, tetrazolyl, thiazolyl, imidazolyl and pyrazolyl; 
and n is an integer from zero to six; 

Kc\ Ar^ and Ar' are each, independently « optionally 
substituted aryl, wherein said aryl is selected from phenyl, 
naphthyl, pyridyl, quinolyl, thienyl. furyl. phcnoxyphenyl, 
oxazolyl, tetrazolyl, thiazolyl, imidaroly: and pyrazolyl; 

and R^ r2 and R^ are independently selected from 
hydrogen, optionally substituted CC,-CJalkyl, optionally 
substituted (C|-C6)alkoxy, optionally substituted (Cj- 
Cj)cycloalkyl, optionally substituted aryl, wherein said aryl 
is selected from phenyl, naphthyl, pyridyl, quinolyl, 
thienyl, furyl, phenoxyphenyl , oxazolyl, tetrazolyl, 
thiazolyl, imidazolyl and pyrazolyl; and optionally 
substituted {Ci-C,) heterocyclic groi: s, wherein said 
heterocyclic groups are selected from pyrrolidine, 
piperidino, morpholino, piperazinyl and thiamorpholino; 

and wherein the substituents on the^ foregoing 
substitut d alkyl, alkenyl, cycloalkyl and alkoxy groups are 




(X) 



wo 96/14845 



PCT/IB95/008n 



-29- 

independently selected from halo, nitro, amino, (C1-C4) alkyl, 
(C,-C4)alkoxy, trif luoromethyl and trif luoromethoxy; 

and wherein the substituents on the foregoing 
substituted (C1-C3) heterocyclic groups are attached to a 
5 sulfur or nitrogen atom on the ring and are independently 
selected from oxygen, di-oxygen and (Ci-C4)al)cyl when 
attached to a ring sulfur atom, and are independently 
selected from oxygen and (Ci-C4)alkyl when attached to a ring 
nitrogen atom; 

10 and wherein the substituents on said substituted Ar* 

groups are independently selected from (Cj-C6)alkyl 
optionally substituted with from one to three halo groups, 
(Ci-C4)alkoxy optionally substituted with from one to three 
halo groups, {Ci-C6)alkylsulf inyl, (C2-C4)alkenyl, (Cj- 

15 C4)alkylthio, (C,-C<i)alkylsulfonyl, (C|-C6)alkylsulfonylamino, 
and di-(Ci-C6)alkylamino wherein one or both of the alkyl 
groups may be optionally substituted with a (Ci- 
C4)alkylsulfonyl, or (C,-CJ alkylsulf inyl group; 

and wherein the substituents on said substituted Ar^ and 

20 Ar^ groups are independently selected from (Cj-C*) alkyl, (Cr 
C4) alkoxy , (0,-04) alkylthio, (0,-04) alkylsulf inyl , di- (C,- 
C4)alkylamino, trif luoromethyl and trif luoromethoxy; with the 
proviso that when Y is unsubstituted or is substituted with 
(0,-04) alkyl, it is attached to the 4- or 6-position of the 

25 quinuclidine ring; 

or a pharmaceutically acceptable salt of such compound, 
that is effective in treating or preventing such disorder. 

Preferred embodiments of this invention include methods 
of treating or preventing a disorder of the eye selected 

30 from glaucoma, ocular hypertension, miosis, hyperemia, 
excess lacrimation and breakdown of the blood aqueous 
barrier in a mammal, including a human, that comprise 
administering to said mammal an amount of a compound as 
defined in paragraphs (48) through (54) below, or a 

35 pharmaceutically acceptable salt thereof, that is effective 
in treating or preventing such disorder. 
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(48) A compound of the formula X, wherein W is XCCHj)^. 

(49) A compound of the formula X, wherein W is Y. 

(50) A compound of the formula X, wherein Ar* is 
s\a)stituted aryl and W is y» 

5 (51) A compound of the formula X, wherein Ar* is mono-, 

di- or tri-substituted phenyl and W is Y, 

(52) A compound of the formula X, wherein Ar' is phenyl 
disubstituted at the 2- and 5-posltions and W is Y. 

(53) A compound of the formula x, wherein Ar' is 
10 paramethoxyphenyl , each of Ar^ and Ar' is phenyl and W is Y. 

(54) A compound of the formula X that is selected from 
the group consisting of: 

(3R, 4S, 5S, 6S) -N,N-diethyl-5- (S-isopropyl-a-methoxy- 
benzylamino) -6-diphenylmethyl-l-azabicyclo[2 . 2 . 2 3octane-3- 
15 carboxamide; 

(3R, 4S , 5S, 6S) '-N,N-diethyl-5- (2 , 5-dimethoxybenzylamino) - 
6-diphenylmethyl-l-azabicyclo[2 . 2.2] octane- 3 -carboxamide; 

(3R,4S, 5S,6S) -5-(5-isopropyl-2-methoxybenzylamino) -6- 
diphenylmethyl-l-azabicyclo [2.2,2] octane-3-carboxylic acid ; 
20 (3R, 4S , 5S, 6Sf ) -5- (2-methoxy-2-methylthiobenzylamino) -6- 

diphenylmethyl-l-azabicyclo[2 . 2.2] octane- 3 -carboxy lie acid; 

(3R, 4S, 5S, 6S) -5- (2 , 5-dimethoxybenzylamino) -6-diphenyl- 
methyl-l-azabicyclo-[2.2.2]octane-3-carboxylic acid; 

(3R^4S, 5S, 6S) -5-(2-methoxy-5-methylbenzylamino) -6- 
25 diphenylmethyl-1-azabicyclo [2 . 2,2] octane-3-carboxylic acid; 

(3R, 4S, 5S, 6S) -5- (5-ethyl-2-methoxybenzylamino) -6- 
diphenylmethyl-l-azabicyclo[2 .2.2] octane-3-carboxylic acid; 

(3R, 4S, 5S, 6S) -5- (2-methoxyl-5-n-propylbenzylamino) -6- 
diphenylmethyl-l-azabicyclo[2 . 2 .2 ]octane-3-carboxylic acid; 
30 (3R,4S,5S,6S)-5-( 5-sec-buty 1-2 -meth Kybenzy lamino) -6 - 

diphenylmethyl-l-azabicyclo(2.2.2]octane -carboxylic acid; 

(3R,4S,5S,6S)-5-(5-N-methyl-methaT sulf onylamino-2- 
methoxy-benzylamino) -6-diphenylmethyl-l- 
azabicyclo [2.2.2] octane-3 -carboxylic acid ; 
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(3R, 4S , 5S, 6S) -5- (2-methoxy-5-inethylsulf inylbenzyl- 
anlno) -6-dlphenylinethyl-l-azabicyclo[2 . 2 . 2 ]octane-3- 

carboxylic acid; 

(3R, 4S, 5S, 6S) -5- (2-methoxy-5-trif luoromethoxybenzyl- 
5 amino) -6-diphenylinethyl-l-azabicyclo [2.2.2] octane-3- 
carboxylic acid; 

(3R,4S,5S, 6S) -5- (2-inethoxy-5-methylsulfonylbenzyl- 
axaino) -6-diphenylmethyl-l-azabicyclo [ 2.2.2] octane-3- 
j carboxylic acid; 

i 10 (3R,4S,5S,6S)-5-{5-diinethylafflino-2-inBthoxybenzylamino)- 
I 6-diphenylinethy 1-1-azabicyclo [2.2.2] octane- 3-carboxy lie 

! acid; 

! ( 3R, 4S , 5S , 6S) -5- ( 5-isopropyl-2-methoxybenzylamino) -6- 

diphenylinethyl-l-a2abicyclo[2 . 2 . 2 ]octane-2 -carboxylic acid; 
t 15 (3R, 4S, 5S , 6S) -5- (2-iaethoxy-5-niethylthiobenzylainino) -6- 

I diphenylaethyl-l-azabicyclo [2.2.2] octane-2 -carboxylic acid ; 

j (3R,4S,5S,6S)-5-(2, S-dimethoxybenzylamino) -6- 

I diphenylmethyl-1-azabicyclo [2.2.2] octane-2 -carboxylic acid; 

I ( 3R, 4S , 5S , 6S) -5- (2-methoxy-5-inethylbenzylainino) -6- 

20 diphenylmethyl-l-azabicyclo[2.2.2]octane-2-carboxylic acid; 

( 3R, 4S , 5S , 6S) -5- ( 5-ethy l-2-inethoxyben2ylamino) -6- 
f diphenylinethyl-1-azabicyclo [2.2.2] octane- 2 -carboxylic acid; 

. (3R, 4S,5S,6S) -5-{2-methoxyl-5-n-propylbenzylaiiiino) -6- 

i diphenylmethyl-l-azabicyclo[2 . 2 . 2 )octane-2-carboxylic acid; 

j 25 (3R, 4S, 5S , 6S) -5- (5-sec-butyl-2-iaethoxybenzylamino) -6- 

diphenylmethy 1-1-azabicyclo [2.2.2] octane-2 -carboxylic acid ; 
j (3R, 4S, 5S, 6S) -5-(5-N-methylmethanesulfonylamino-2- 

; inethoxybenzyl-ajmino)-6-diphenylmethyl-l- 
azabicyclo[2 . 2 . 2 ] octane-2 -carboxylic acid; 
30 (3R,4S,5S, 6S) -5-(2-lnethoxy-5-lnethylsulfinylbenzyl- 

amino) -6-diphenylmethyl-l-azabicyclo[2 .2 . 2]octane-2- 
carboxylic acid; I 

(3R, 4S| 5S, 6S) -5-(2-niethoxy-5-trif luoromethoxybenzyl- 
amino) -e-diphenylm thy 1-1-azabicyclo [ 2 , 2 . 2 ]octane-2- 
35 carboxylic acid; 
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(3R, 4S, 5S, 6S) -5- (2-inethoxy-5-aethylsulf onylbenzyl- 
amlno) -6-diphenylmethyl-l-azabicyclo[ 2 , 2 . 2] octane-2- 
carboxylic acid; and 

(3R, 4S, 5S , 6S) -5- (5-diiiiethyIa]iiino-2-methoxybenzyla]nino) - 
5 e-diphenylnethyl-l-azablcyclo [2 . 2,2] octane-2 -carboxylic 
acid. 

This invention also relates to a method of treating or 
preventing a disorder of the eye selected from glaucoma and 
ocular hypertension, miosis, hyperemia, excess lacrimation 
10 and breakdown of the blood aqueous barrier in a mammal, 
including a human, comprising administering to said mammal 
an amount of a compound having the formula 

! 

9 

(XI > 

wherein r' is selected from hydrogen, (Cj-C^) straight or 
20 branched alkyl, (Cj-Cy) cycloalkyl wherein one of the carbon 
atoms may optionally be replaced by nitrogen, oxygen or 
sulfur; aryl selected from phenyl, biphenyl, indanyl and 
naphthyl; heteroaryl selected from thienyl, furyl, pyridyl, 
thiazolyl, isothiazolyl, oxazolyl, isoxazolyl, triazolyl, 
25 tetrazolyl and quinolyl; phenyl (Cj-C^) alkyl, benzhydryl and 
benzyl, wherein each of said aryl and heteroaryl groups and 
the phenyl moieties of said benzyl, phenyl {C^-C^) alkyl and 
benzhydryl may optionally be substituted with one or more 
substituents independently selected from halo, nitro, (Ci-C^) 
30 alkyl optionally substituted with from one to three fluorine 
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atoms , ( C,-C) alkoxy , amino , tr ihaloalkoxy (e.g., 
trif luoromethoxy) , 

I n 

5 (Ci-C6)alkylaiBino, (CrC«) aXkyl-O-C-, (CrC6>alkyl-0-C- 

I I 
(Ci-C6)alkyl, (CrC«)alkyl-C.O., (CrC*) alkyl-C-, 



10 



15 



20 



II 1 

(c,-c,)alkyl-o-, (C.-c,)alkyl-c-, {CrC6)alkyl-c-, 



o 



It V ,1. 1 

(C,-C«)alkyl-, cli-(Ci-C6)alkylamino, -CNH-(CrC6)alkyl, 

o o o 

II I 

{C.-C6)aHcyl-C-NH-(C,-C«)alkyl-. -NHCH and -NHC-(C,-C) alkyl; 
and wherein one of the phenyl aoieties of said benzhydryl 
may optionally be replaced by naphthyl, thienyl. furyl or 
pyridyl; 

25 ^ is aryl selected fron phenyl and naphthyl; heteroaryl 

selected from indanyl, thienyl. furyl, pyridyl, thiazolyl, 
isothiazolyl, oxazolyl, isoxasolyl, triazolyl, tptrazolyl 
and quinolyl; and cycloalkyl having 3 to 7 carbon atoms 
wherein one of said carbon atoms may optionally be replaced 

30 by nitrogen, oxygen or sulfur; wherein each of said aryl and 
heteroaryl groups may optionally be substituted with one or 
more substituents , and said {C,-C) cycloalkyl may optionally 
be substituted with one or two substituents, each of said 
substituents being independently selected from halo, nitro, 

35 {C,-C.) alkyl optionally substituted with from one to three 
fluorine atoms, (C,-C.) alkoxy optionally substituted with 



4 
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from one to three fluorine atoms, amino, phenyl, 
trihaloalkoxy (e.g., trif luoromethoxy) , 



9 O 



10 



(C,-c,) alJcylamino, -C-NH- (q-Ce) alkyl, (C,-C5)al)cyl-C- 

I II 
-C-0.(C,-C.)alkyl, -CH, -CHjOR", NH(C,-C«) alkyl-, 

JO o 

-NHCH, -NR2«c-(c,-c,)alkyl and -NHC- (Cj -0^)8 Iky 1; 

one of and R* is hydrogen and the other is selected 
15 from hydrojcymethyl, hydrogen, (C,-Cj)alkyl, (CrC,)acyloxy- 
(C|-C3)alkyl, (Ci-C8)alkoxymethyl and benzyloxymethyl ; 

R^ and R* are independently selected from hydrogen, (Cj- 
C3)alkyl and phenyl; 

R* is selected from methyl, hydroxymethyl , 

20 o 
II 

HC-, R»*R»MCOjCHj-, R^OCO^CH,-, (€,-04) alkyl-CO^CHj-, -C0NR"R«, 
R"R'»NCO,-, R«0C02-, CACH,CO,CH,-, C^^COjCH,-, (CrC,)alkyl- 
CH(OH)-, CeHjCHCOH)., C^^sCH^CHCOH) CH^halo, R^SO^OCH^, -COjR" 
25 and R^'cOj-; 

R*" and R" are independently selected from hydrogen, (C,- 
Cj) alkyl and phenyl ; 

R" is hydrogen, benzyl or a group of the formula 

30 



wherein m is an integer from zero to twelve, and any one of 
the carbon-carbon single bonds of (cn^)^, wherein both carbon 
atoms of such bond are bonded to each other and to another 

35 carbon atom in the (CHj)„ chain, may optionally be replaced 
by a carbon-carbon double or triple bond, and any one of the 
carbon atoms of (CHz)^ may opti nally be substituted with R^; 

R", R", R», R«, R", Rl^ r2o, R2I R« are 

independently selected from hydrogen, (C,-Cj) alkyl and 

40 phenyl; 
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and are independently selected from hydrogen, 
hydroxy, halo, amino, carboxy, carboxy(C,-C4)alkyl, (Ci- 
c«)alkylamino, di-(C,-C6)alkylamino, (c,-C«)al)coxy, (C,-qs)- 

II n H 

alkyl-O-C-, (C,-C6)alkyl-0-C-(C,-C4)alkyl, (Ci-C6)alkyl-C-, 

n ' 

(Ci-C6)alkyl-C-(C,-C6) alky 1-0- , (Cj-C^) alkyl-C-, (Ci-Ce)" 



10 



alkyl-C-(Ci-C6)alkyl, (Ci-Cc) straight or branched alkyl, (C3- 
C7) cycloalkyl wherein one of the carbon atoins may optionally 
be replaced by nitrogen, oxygen or sulfur; aryl selected 

15 from phenyl and naphthyl; heteroaryl selected from indanyl, 
thienyl, furyl, pyridyl, thiazolyl, isothiazolyl, oxazolyl, 
isoxazolyl, triazolyl, tetrazolyl and quinolyl; phenyl- (C2- 
C;4)alkyl, benzhydryl and benzyl, wherein each of said aryl 
and heteroaryl groups and the phenyl moieties of said 

20 benzyl, phenyl- (Ci-C*) a Iky 1 and benzhydryl may optionally be 
substituted with one or two substituents independently 
selected from halo, nitro, (C,-C*)alkyl optionally 
substituted with from one to three fluorine atoms, (C,- 
C«)alkoxy optionally substituted with froB one to three 

25 fluorine atoms, 

O 
II 

trifluoromethyl, amino, (CrCe) -alkylamino, (C,-C«) alkyl-O-C, 

0 O 

\\ II 
(C,-C«) alkyl-O-C- (C,-C5)alkyl, (Ci-C,)alkyl-C-0-, (C.-C^) alkyl- 

0 ^ I 

c-(C,-c,)alkyl-o-, (CrC6)alkyl-c-, (c,-c,)alkyl-c-(c,- 

0 

C«)alkyl-, di-(C,-Cfi)alkylamino, -CNH-(C,-Ca)alkyl, (C,-C«)- 

0 ? I 

40 alkyl-C-NH-(C,rC,)alkyl, -NHCH and -NHC- (C,-C)alkyl; and 
wherein one of the phenyl moieti s of said benzhydryl may 



30 



35 
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optionally be replaced by naphthyl, thienyl, furyl or 
pyridyl; 

or R% together with the carbon to which it is attached, 
the nitrogen of the pyrrolidine ring, the carbon to which 
5 is attached and the carbon to which and R« are attached 
form a second pyrrolidine ring; with the proviso that when 
R', together with the carbon to which it is attached, the 
nitrogen of the pyrrolidine ring, the carbon to which r' is 
attached and the carbon to which R* and R* are attached, form 
10 a second pyrrolidine ring (thus forming a bicyclic structure 
containing a bridgehead nitrogen) , either R" is absent or R" 
is present and the nitrogen of the second pyrrolidine ring 
is positively charged; or a pharmaceutical ly acceptable salt 
of such compound, that is effective in treating or 
15 preventing such disorder. 

Compounds of thfe formula XI that contain two 
pyrrolidine rings may be represented by one of the following 
two structures, depending on whether R" is present or 
absent. 



20 



25 





30 

Preferred embodii. ts of this invention include methods 
of tr ating or preventing a disorder of the eye selected 
from glaucoma, miosis, hyperemia, excess lacrimation and 
35^ breakd wn f the blood aqueous barrier and ocular 
hypertensi n in a mammal, including a human, that omprise 
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administering to said mammal an amount of a compound as 
defined in paragraphs (55) through (59) below, or a 
pharmaceutically acceptable salt thereof, that is effective 
in treating or preventing such disorder. 
5 (55) A compound of the formula XI wherein is 

benzhydryl - 

(56) A compound of the formula XI wherein is 
diphenylmethyl, R^ is aryl selected from phenyl or indanyl 
wherein each of said aryl groups may be optionally 

10 substituted with one, two or three substituents , each of R*, 
R*, R^ R», R»^ and R" is hydrogen, R* is selected from 
hydroxymethyl, methoxymethyl , -CO^R", -C0NR"R", R^R^^NCOjCHj- , 
R'^ocOjCHj-, (CrC4)alkyl-c02CHj-, c^sCHjCOjCHj-, -CHjhalo and 
R^SOjOCHj-, and r" is hydrogen or benzyl- 

15 (57) A compound of the formula XI wherein R' is phenyl, 

r3 is aryl selected from phenyl or indanyl wherein each of 
said aryl groups may be optionally substituted with one, two 
or three substiuents, each of R^ R*, R\ RS R'^ and r" is 
hydrogen, R* is selected from hydroxymethyl, methoxymethyl, 

20 -CO^R", -CONR"R'\ R^^^NCOjCHjCHj- , R^OCOjCH^-, {CrC^) alkyl- 
CO2CH2-, -CHjhalo, R^SO^OCH-, and R*' is hydrogen or benzyl. 

(58) A compound of the formula XI wherein R* is 
diphenylmethyl, R' is aryl selected from phenyl or indanyl 
wherein each of said aryl groups may be optionally 

25 substituted with one, two or three substituents, each of R^, 
R*, R^, R*, R*^, R" and R" is hydrogen, and wherein R', 
together with the carbon to which it is attached, the 
nitrogen of the pyrrolidine ring, the carbon to which R^ is 
attached and the carbon to which R* and R* are attached, form 

30 a second pyrrolidine ring (thus forming a bicyclic structure 
containing a bridgehead nitrogen) . 

(59) A compound of the formula XI that is selected from 

the group consisting f : 

(2S, 3S, 4R) -2-diphenylmethyl-3-r (2-methoxy-4 ,5- 

35 dim thylphenyl)methylaminol-4-(2-hydroxyethyl)pyrr lidine; 
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(2SR, 3SR, 4RS) -2-diphenylinethyl-3-[ (2-methoxy-4 , 5 
diinethylphenyl)inethylainino] -4- (2 -hydroxyethyl) pyrrolidine ; 

{2SR, 3SR, 4RS) -2-diphenylmethyl-3- [ (2-methoxy-5 
(methy lethy 1 ) pheny 1 ) methy Xamino ] -4 - ( carbomethoxymethy 1 ) 
pyrrolidine; 

(2SR, 3SR, 4RS)-2-diphenylinethyl-3-[ (2-inethoxy-5 
(methylethyl ) phenyl) methyl ami no ] -4- ( carboxymethyl) 
pyrrolidine; 

(2SR, 3SR, 4RS)-2-diphenylmethyl-3-[ (2-methoxy-5' 
(methylethyl)phenyl)methylamino3-4- (2-dimethylamino- 
carbamoylethyl) pyrrolidine; 

(2SR, 3SR, 4RS) -2-diphenylihethyl-3-[ (2- 

trif luoromethoxyphenyl)methylamino]-4-(2-hydroxyethyl) - 
pyrrolidine; 

(2S, 3S, 4R) -2-diphenylmethyl-3- [ (2-nethoxy-5- (1 , 1- 

dimethylethyl) phenyl) methylamino] -4- (2-hydroxyethyl) - 
pyrrolidine; 

(2SR, 3SR, 4RS)-2-diphenylmethyl-3-[ (2-methoxy-5-(l,l- 
dilnethylethyl)phenyl)methylamino]-4-(2-methoxyethyl) - 
pyrrolidine; 

(23, 3S, 4R)-2-diphenylmethyl-3-[ {2-methoxy-5- 

methylethyl) phenyl) methylamino] -4- (2-hydroxyethyl) - 
pyrrolidine; 

(2SR, 3SR, 4RS) -2-diphenylmethyl-3-[ (2-methoxy-5- 

methylethyl)phenyl) methylamino] -4- (2-methoxyethyl) - 
pyrrolidine; 

(2SR, 3SR, 4RS) -2-diphenylmethyl-3-[ (2-methyl-5- (1, 1- 
d imethy 1 ethyl ) phenyjl ) methylamino ] -4 - ( 2 -hydroxyethyl ) - 
pyrrolidine; 

(ISR, 2SR, 3SR, 4RS)-l-aza-2-diphenylmethyl-3-[ (2- 
methoxy-4 , 5-dimethy Ipheny 1 ) -methylamino] -bicyclo [2.2.1]- 
heptane; 

(ISR, 2SR, 3SR, 4RS)-l-a2a-2-diphenylmethyl-3-[ (2- 
methoxypheny 1 ) methylamino ] bicyclo [2.2.1] heptane ; 
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(ISR, 2SR, 3SR, 4RS)-l-aza-2-diphenyliftethyl-3-[(2 
methoxy-S- ( 1 , 1 -dimethyl ethyl ) phenyl) methylamino) bicyclo 
[2.2.1]heptane; 

(ISR, 2SR, 3SR, 4RS)-l-aza-2-diphenylinethyl-3-[ (2 
5 methoxy-5-trif luoromethoxyphenyl)iiiethylainino]bicyclo 

[2.2.1] heptane; 

(ISR, 2SR, 3SR, 4RS)-l-a2a-2-diphenylmethyl-3-[(2 
2Bethoxy-5-(l-inethylethyl) phenyl) methylaminojbicyclo 

[2.2.1)heptane; 

10 (iSR, 2SR, 3SR, 4RS) -l-aza-2-diphenylinethyl-3- [ (2 

methoxy-5-propylphenyl ) methylamino ] bicyclo [ 2.2.1] heptane ; 

(ISR, 2SR, 3SR, 4RS)-l-a2a-2-diphenylmethyl-3-[ (2 
inethoxy-5-(l-inethylpropyl) phenyl) methylamino] bicyclo 

[2.2. Ijheptane; 

15 (ISR, 2SR, 3SR, 4RS) -l-a2a-2-phenyl-3-[ (2 

methoxyphenyl) methylamino] bicyclo [2 . 2 . IJheptane; 

(ISR, 2SR, 3RS, 4RS)-l-aza-2-phenyl-3-[(2-methoxy-5 
tr if luoromethoxypheny 1 ) methylamino ] b icyclo [ 2 . 2 ,. 1 ] heptane ; 
(2SR, 3SR, 4RS) -N-l-phenylmethyl-2-diphenylmethyl-3 
20 [ (2-methoxyphenyl) methylamino] -4- (2-hydroxyethyl) 
pyrrolidine; 

(2SR. 3SR, 4RS)-2-diphenylmethyl-3-[ (2-methoxy 
phenyl) methylamino] -4- (2-hydroxyethyl) pyrrolidine ; 

(2SR, 3SR, 4RS)-2-diphenylmethyl-3-C (2-methoxy-5-(l,l- 
25 dimethylethyl)phenyl)methylamino]-4- (2-hydroxyethyl)- 
pyrrolidine; 

(2SR, 3SR, 4RS) -2-diphenylmethyl-3- [ (2-methoxy-5- 
t r i f luoromethoxypheny 1 ) me thy 1 am ino ] -4 - ( 2 -hydroxy ethy 1 ) • 
pyrrolidine; 

30 (2SR, 3SR, 4RS)-2-diphenylmethyl-3-[ (2-methoxy-5-(l- 

methy lethyl ) phenyl) methylamino] -4 - ( 2 -hydroxyethy 1 ) - 
pyrrolidine; 

(2SR, 3SR, 4RS)-2-diphenylmethyl-3-[ (2-methoxy-5- 
propylphenyl)methylamino]-4-(2-hydroxyethyl) pyrrolidine; 
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(2SR, 3SR, 4RS)-2-diphenylinethyl-3-[ (2-methoxy-5-(l 
methyl-l-propyl) phenyl )methyIainino) -4- (2-hydroxy 
ethyl ) pyrrolidine ; 

(2SR, 3SR, 4RS) -2-diphenylinethyl-3-[ (2-trif luoro- 
methoxy-5- ( X , l-dimethylethyl ) phenyl ) methy lamino ] -4- ( 2 - 
hydroxyethyl) pyrrolidine; 

(2SR, 3SR, 4RS) -2-diphenylmethyl-3- [ (2-3nethoxy-5- 
chlorophenyl ) methy lamino] -4 - (2 -hydroxyethyl ) pyrrol idine ; 

(2SR, 3SR, 4RS)-2-phenyl-3-[ {2-methoxyphenyl) methy 1- 
amino] -4- (2-hydroxyethyl) pyrrolidine; 

{2SR, 3SR, 4RS)-2-phenyl-3-[;(2-methoxy-5-(l,l- 
dimethylethyl ) phenyl ) methy 1 amino ] -4- ( 2-hydroxy- 
ethyl)pyrrolidine; and 

(2SR, 3SR, 4RS) -2-phenyl-3.-( { 2 -methoxy-5 - 
trifluoromethoxyphenyl) methy lamino] -4- {2-hydroxy- 
ethyl ) pyrrolidine , 

This invention also relates to a method of treating or 
preventing a disorder of the eye selected from glaucoma, 
ocular hypertension, miosis, hyperemia, excess lacrimation 
and breakdown of the blood aqueous barrier in a mammal, 
including a human,! comprising administering to said mammal 
an amount of a compound of the formula 

N p5 

XII 

wherein R» is hydrogen, (C,-Cj) alkyl, a saturated {c^-C,^) 
c?rbocyclic ring system containing two fused rings, a 
urated (C^-Cio) carbocyclic bridged ring system containing 
■i rings, or benzyl wherein the phenyl moiety of said 
benzyl may optionally be substituted with one or more 
substituents independently selected from halo, {C^-C^) alkyl 
ptionally substituted with from one to three fluorine atoms 




j 
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and (C,-Cg) alkoxy optionally substituted with from one to 
three fluorine atoms; 

is hydrogen, benzyl or a group of the formula 

R» 

I 

r8 (CHg). 



wherein m is an integer from zero to twelve, and any one of 
the carbon-carbon single bonds of (CH,)^, wherein both carbon 

10 atoms of such bond are bonded to each other and to another 
carbon atom of the (CHi)^ chain, may optionally be replaced 
by a carbon-carbon double or triple bond, and any one of the 
carbon atoms of {CHi)^ may optionally be substituted with R*; 
R* and r' are independently selected from hydrogen, 

15 hydroxy, halo, amino, carboxy, carboxy (Cj-Cg) alkyl, 
(c,-C(i)alkylamino, di-(C,-Cft)alkylamino, (Cj-C*) alkoxy, 
O O 

II I 
(Cj-C^) alkyl-O-C-, (C,-C6) alkyl-O-C- (C,-Cj) alkyl-0-, 

20 O 0 

II II 
(Ci-Cfi) alkyl-C-O^ , (C,-Ce) alkyl-C- (C,-C<s) alkyl-0- , 



O 



(Ci-C(t)alkyl-C-, (Cj-Cj) straight or branched alkyl, (C3-C7) 
cycloalkyl wherein one of the carbon atoms may optionally be 
replaced by nitrogen, oxygen or sulfur; aryl selected from 
phenyl and naphthyl; heteroaryl selected from indanyl, 
30 thienyl, furyl, pyridyl, thiazolyl, isothiazolyl, oxazolyl, 
isoxazolyl, triazolyl, tetrazolyl and quinolyl; phenyl- (C2- 
C^) alkyl, benzhydryl and benzyl, wherein each of said aryl 
and heteroaryl groups and the phenyl moieties of said 
benzyl, phenyl- (Cj-Ce) alkyl and benzhydryl may optionally be 
35 substituted with one or two substituents independently 
selected from halo, nitro, (C,-Cfi) alkyl optionally 
substituted with from one to three fluorine atoms, (C,- 
C4) alkoxy optionally substituted with from one to three 
fluorine atoms. 
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O 

U 

trifluoromethyl, amino, (0,-0^) -alky lam ino, (C,-Cj)alkyl-0-C-, 
O O 

II n 

(C,-Cfi) alkyl-O-C- (Ci-Cj) alkyl-, (C^-C^) alkyl-c-0-, 

o o 
(C,-C4)alkyl-.c-(C,-C6)alkyl-0-, (C,-C«) alkyl-C-, 

O 

g 

(C,-C^) alkyl-c- (Ci-c,) alkyl- , di- (C.-C^) alkylamino, 
? 0 0 

D II II 

-CNH-(C,-C,) alkyl, (Ci-C,)-alkyl-C-NH-(C,-c,) alkyl, -NHCH and 

0 

II 

-NHC-CCi-Qj) alkyl; and wherein one of the phenyl moieties of 
said benzhydryl may optionally be replaced by naphthyl, 
thienyl, furyl or pyridyl; 

or and R^ together with the nitrogen to which they 
are attached, form a saturated or unsaturated monocyclic 
ring containing from three to eight carbon ators, a fused 
bicyclic ring containing from six to ten carbon atoms, or a 
saturated bridged ring system containing fror six to ten 
carbon atoms ; 

R* is aryl selected from phenyl and naphthyl; heteroaryl 
selected from indanyl, thienyl, furyl, pyridyl, thiazolyl, 
isothiazolyl , oxazolyl, isoxazolyl, triazolyl, tetrazolyl 
and quinolyl; and cycloalkyl having from three to seven 
carbon atoms wherein one of said carbon atoms may optionally 
be replaced by nitrogen, oxygen or sulfur; wherein each of 
said aryl and heteroaryl gr os may optionally be 
substituted with one or more subsrituents,; and said (Cj-C,) 
cycloalkyl may optionally be substituted with one, two or 
three substituents, each of said substituents being 
independently selected from halo, nitro, (Cj-C^) alkyl 
optionally substituted with fr m one to three fluorine 
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atoms, (Ci-Cfi) alkoxy optionally sxibstituted with from one to 
three fluorine atoms, phenyl, 

o O 

II II 
5 amino, (Cj-Q) alkylamino, .c-NH-(Ci-C6)alkyl, (C,-C()alkyl-C-, 

o O 

II II 
-C-0-(CrC6)alkyl, -CH, -CH^OR", NH2(C|-Cfi)alkyl-, 

0 0 0 

-NHCH, -NHC-(CrC6)alkyl, -NH-S-(C|-C«)alkyl and 

15 . O 

0 

B 

( Ci-c^) alkyl-N-s- (Ci-c«) alkyl ; 
II 

20 O 

le is hydrogen, (Ca-Cj) cycloalkyl, (C,-CJ straight or 
branched alkyl or phenyl optionally substituted with one or 
more substituents independently selected from halo, (C,- 

25 Cj) alkyl optionally substituted with from one to three 
fluorine atoms, and (Cj-CJ alkoxy optionally substituted with 
from one to three fluorine atoms; 

r5 is hydrogen, (C,-Cfi) alkyl, or phenyl optionally 
substituted with one or more substituents independently 

30 selected from halo, (CrC*) alkyl optionally substituted with 
from one to three fluorine atoms and (Ci-Cft) alkoxy optionally 
substituted with from one to three fluorine atoms; 

is selected from hydrogen, (C,-Cft) straight or 
branched alkyl, (C3-C7) cycloalkyl wherein one of the carbon 

35 atoms may optionally be replaced by nitrogen, oxygen or 
sulfur; aryl selected from phenyl, biphenyl, indanyl and 
naphthyl; heteroaryl selected from thienyl, furyl, pyridyl, 
thiazolyl, isothiazolyl, oxazolyl, isoxazolyl, triazolyl, 
tetraz lyl and guinolyl; phenyl (q-c,) alkyl, benzhydryl and 

40 benzyl, wherein each of said aryl and h teroaryl groups and 
the phenyl moieties of said benzyl, phenyl (C^-t,) alkyl and 
benzhydryl may optionally be substituted with one or more 
substituents independently selected fr m halo, nitro, (Cj-Q) 
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alkyl optionally substituted with from one to three fluorine 
atoms, (Ci-C«) aDcoxy, trif luoromethyl, amino, trihaloalkoxy 

5 O 
(e.g.,trifluoroinethoxy), (Cj-C,) allcylamino, (C,-Ce)alkyl-o-c-, 

O O 

II H 

10 (Ci-Cj) alkyl-O-c- (C^-q^) alkyl, (C,-Ce) alkyl-c-0- , 

O O 
II [ 
(C,-c,) alkyl-C- (C,-C,) alkyl-o- , (C^-C^) alkyl-C-, 

15 0 



(C,-C6)alkyl-c-(C,-c,) alkyl-, di- (Ci-c^) alkylamino. 



o 



20 -CNH-(C,-c,) alkyl, (C.-C,) alkyl-C-NH- (C,-C,) alkyl-, -NH( 



NHCH and 



-NHC-(C,-c<s) alkyl; and wherein one of the phenyl moieties of 
said benzhydryl nay optionally be replaced by naphthyl, 
25 thienyl, furyl or pyridyl; and 

is hydrogen, (Cj-Cj) alkyl or phenyl; 
or a pharmaceutically acceptable salt of such compound, 
that is effective in treating or preventing such disorder. 
Preferred embodiments of this invention include methods 
30 of treating or preventing a disorder of the eye selected 
from glaucoma, ocular hypertension, miosis, hyperemia, 
excess lacrimation and breakdown of the blood agueous 
barrier in a mammal, including a human, that comprise 
administering to ^aid mammal an amount, of a compound . as 
35 defined in paragraphs (60) through (62) below, or a 
pharmaceutically acceptable salt thereof, that is effective 
in treating or pr:? venting such disorder, i 

(60) A compoxihd of the formula XII wherein is 
hydrogen, or and R», together with the nitrogen to which 
they are attached, form a monocyclic ring containing five to 
seven carbon atoms; R* is hydtogen, methyl or phenyl; R* is 
hydrogen; is phenyl or indanyl, wherein said phenyl or 
indanyl may optionally be substituted with from one to three 



40 
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substituents independently selected from halo, nitro, (C.-Cj) 
alkyl optionally substituted with from one to three fluorine 
atoms, (Ci-Cs) alkoxy, trihaloalkoxy (e.g., 
trif luoromethoxy) , (CrC^) alkylamino, -C(0)NH-(C,-C8)alkyl, 
5 (Ci-Ca) alkyl-C (O) - , -C (O) -o- (Cj-Cfi) alkyl , -C (O) H , -CHjOR", 
-NH (Cj-Cfi) alkyl , -NHC (O) H, -NHC (O) - (c^-c,) alkyl , -NHSO, (C,- 
C4)alkyl and ( CrC«) alky 1-N-S02-(C,-C«) alkyl; and R* is phenyl. 

(61) A compound of the formula XII wherein R» is alkyl, 
R* is unsubstituted phenyl, R* is a monosubstituted or 

10 disubstituted aryl group that is substituted at the C-2 
position with an alkoxy group or substituted at the C-5 
position with an alkyl, alkoxy or trihaloalkoxy group, or 
substituted in such manner at both C-2 and c-5 positions 
(i.e., with an alkoxy group at the C-2 position and an 

15 alkyl, alkoxy or trihaloalkoxy group at the C-5 position), 
and each of R\ R' and R* is hydrogen. 

(62) A compound of the formula XII that is selected 

from the group consisting of: 

l-N-cyclohexyl-l-phenyl-2-N' - [ ( 2 -methoxyphenyl) methyl ] - 

20 1 , 2-ethanediamine; 

l-N-cyclohexyl-l-phenyl-2-N'-[ ( 2 -methoxy-5 - 

tr if luoromethoxyphenyl ) methyl ) - 1 , 2-ethanediamine ; 

l-N-pyrrolidyl-l-phenyl-2-N' - [ ( 2 -methoxyphenyl) methyl ] - 

1 , 2-ethanediamine; 
25 i-N-methyl-i-phenyl-2-N'-[ (2-methoxyphenyl)methyl]-l, 2- 

ethanediamine ; 

l-N-cyclopentyl-l-phenyl-2-N'-[ (2-methoxyphenyl) 

methyl J -1 , 2-ethanediamine ; 

1 -N-propy 1- 1-pheny 1-2 -N ' - [ ( 2 -methoxyphenyl ) methyl ] -1 , 2- 

30 ethanediamine; 

l-N-phenylmethyl-l-phenyl-2-N'-[ (2 -methoxyphenyl) 

methyl ] - 1 , 2 -ethanediamine ; 

l-N-cyclooctyl-i-phenyl-2-N' - [ ( 2 -methoxyphenyl) methyl ] - 

1 , 2-ethanediamine ; 
35 i-N-cycl butyl-l-phenyl-2-N'-[(2-methoxyphenyl)methyl]- 

1, 2-ethanediamine; 
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l-N-(2-adainantyl)-i-phenyl-2-N'-[ (2-ir.3thoxyphenyl) 
methyl ] -1 , 2 -ethanediamine ; 

l-N-(i, l-diittethylethyl)-i-phenyl-2-N'-[ (2- 
methoxyphenyl) methyl ] -1 , 2 -ethanediamine ; 

5 l-N-cyclopropyl-l-phenyl-2-N'-[ (2-methoxyphenyl) 

methyl ] -1 , 2 -ethanediamine ; 

l-N-isopropyl-i-phenyl-2-N'-[(2-methoxyphenyl) methyl]- 
1 , 2 -ethanediamine; 

1-N- ( 1-phenylethyl) -i-phenyl-2-N ' - [ {2-methoxy- 
10 phenyl)inethyl]-l, 2-ethanediamine; 

1-N- (2-norbornyl) -l-phenyl-2-N'-[ (2- 
methoxypheny 1) methyl ] -1 , 2 -ethanediamine ; 

l-N-cyclohexyl-i-phenyl-2-N'-[ ( 2-methoxy-5-tert- 
butylphenyl) methyl ] -1 , 2-ethanediamine ; 
15 l-N-cyclohexyl-l-phenyl-2-N'-[ ( 2 -me thoxy- 5 - 

isopropylpheny 1 ) methyl ] -i , 2-ethanediamine ; 

l-N-cyclohexyl-l-phenyl-2-N'-( (2-methoxy-4 , 5- 
dimethy Ipheny 1 ) methyl ] -i , 2 -ethanediamine ; and 

1-N-cyclohexyl-l-N- (6-hydroxyhexyl) -l-phenyl-2-N'-[ (2- 
20 methoxyphenyl) methyl]-.!, 2-ethanediamine. 

This invention albo relates to a method of treating, or 
preventing a disorder, of the eye selected from glaucoma, 
ocular hypertension, miosis, hyperemia, excess lacrimation 
and breakdown of the blood aqueous barrier in a mammal, 
25 including a human, comprising administering to said mammal 
an amount of a compound of the formula 



30 




XIII 



R2 

wherein R' is cycloalXyl having from five to seven carbon 
atoms, pyrrolyl, thienyl, pyridyl, phenyl or substituted 
phenyl, wherein said substituted phenyl is substitut d with 
35 'from ne to three substituents independently selected from 
fluorine, chlorine, bromine, trif luoromethyl, alkyl having 
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from one to three carbon atoms, alkoxy having from one to 
three carbon atoms, carboicy, alkoxycarbonyl having from one 
to three carbon atoms in the alkoxy moiety and 
benzyloxycarbonyl ; 
5 is furyl, thienyl, pyridyl, indolyl, biphenyl, phenyl 

or substituted phenyl, wherein said substituted phenyl is 
substituted with one or two substituents independently 
selected from fluorine, chlorine, bromine, trif luoromethyl, 
alkyl having from one to three carbon atoms, alkoxy having 

10 from one to three carbon atoms, carboxy, alkoxycarbonyl 
having from one to three carbon atoms in the alkoxy moiety 
and benzyloxycarbonyl; and 

r3 is thienyl, phenyl, f luorophenyl, chlorophenyl or 
bromophenyl, or a pharmaceutical ly acceptable salt of such 

15 compound, that is effective in treating or preventing such 
disorder. 

Preferred embodiments of this invention include methods 
of treating or preventing a disorder of the eye selected 
from glaucoma, ocular hypertension, miosis, hyperemia, 

20 excess lacrimation and breakdown of the blood aqueous 
barrier in a mammal, including a human, that comprise 
administering to said mammal an amount of a compound as 
defined in paragraphs (63) through (65) below, or a 
pharmaceutically acceptable salt thereof, that is effective 

25 in treating or preventing such disorder. 

(63) A compound of the formula XIII, wherein R* is 
phenyl or substituted phenyl. 

(64) A compound of the formula XIII, wherein R^ is 

methoxyphenyl . 

30 (65) A compound of the formula XIII, wherein said 

compound is (±) ^£is-9-diphenylmethyl-N- ( (2-methoxy- 
phenyl) methyl) -I0-azatricyclo[4 , 4.1. 0^'^]undecan-8 -amine . 

This invention also relates to a method of treating or 
preventing a disorder of the ye selected from glaucoma, 

35 ocular hypertension, miosis, hyperemia, excess lacrimation 
and breakdown f the bl od aqueous barrier in a mammal, 
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including a human, comprising administering to said mammal 
an amount of a compound of the formula 



10 




XIV 

wherein m is an integer from 0 to 8, and any one of the 
15 carbon-carbon single bonds of (CH^)., wherein both carbon 
atoms of such bond are bonded to each other and to another 
carbon atom in the (CHi)^ chain, may optionally be replaced 
by a carbon-carbon double bond or a carbon-carbon triple 
bond, and any one of the carbon atoms of said (CHj)^ may 
20 optionally be substituted with R*; 

w is an integer from 0 to 2; 
y is an integer from 1 to 4; 

z is an integejr from 1 to 4, and wherein any one of the 
carbon atoms of said (CHj), may optionally be substituted with 
25 R*; 

is hydrogen! or (C,-C,) alkyl optionally substituted 

with hydroxy, alkoxy or fluoro; 

R^ is a group selected from hydrogen, (C1-C4) straight or 

branched alkyl, (Cj-C,)cycloalkyl wherein one of the carbon 
30 atoms may optionally be replaced by nitrogen, oxygen or 

sulfur; aryl selected from phenyl, indanyi, and naphthyl; 

heteroaryl selected i from thienyl, furyl, pyridyl, thiazolyl, 

isothiazolyl, oxazolyl, isoxazolyl, triazolyl, tetrazolyl 

and quinolyl; phenyl (C2-C6) alkyl, benzhydryl and benzyl, 
35 wherein one of the , phenyl moieti s of said benzhydryl may 

optionally be replaced by naphthyl, thienyl, furyl or 
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pyridyl and wherein each of said aryl and heteroaryl groups 
and the phenyl moieties of said benzyl, phenyl (Ci-Cfi) alky 1 
and benzhydryl may optionally be substituted with one or 
more substituents independently selected from halo, nitro, 
(C,-C6)alkyl, (C,-C«)alkoxy, trif luoromethyl, amino, 

o O 

II 0 

(Ci-ca-alkylamino, {C|-C,)alkyl-0-C-, (C,-Cfi)alkyl-0-C- 

O O 

D I 

(CrC^)alkyl, (Ci-Cfi)alkyl-C-O-, (C,-C6) alkyl-C- 

o O 

II II 
(CrC,)alkyl-o-, (CrC6)alkyl-C-, (C.-Cfi) alkyl-C- 

o 

(Ci-C6)alkyl-, di-(C,-Cft)alkylamino, -CNH-(C,-C6)alkyl, (Cj-C^) - 
O 0 0 

20 alkyl-C-NH-(C,-C5)alkyl, -NHCH and -NHC-CC.-C^) alkyl; 
is hydrogen, phenyl or (Cj-Cj) alkyl; 
or and R^ together with the carbonlto which they are 
attached, form a saturated carbocyclic ring having from 3 to 
7 carbon atoms wherein one of said carbon atoms may 

25 optionally be replaced by oxygen, nitrogen or sulfur; 

r' is aryl selected from phenyl, indan>:. and naphthyl; 
heteroaryl selected from thienyl, furyl, pyridyl, thiazolyl, 
isothiazolyl, oxazolyl, isoxazolyl, triazolyl, tetrazolyl 
and quinolyl; and cycloalkyl having 3 to 7 carbon atoms 

30 wherein one of said carbon atoms may optionally be replaced 
by nitrogen, oxygen or sulfur; wherein each of said aryl and 
heteroaryl groups may optionally be substituted with one or 
more substituents, and said (C3-C7) cycloalkyl may optionally 
be substituted with one or two substituents, each of said 

35 substituents being independently selected , from halo, nitro, 
(CrCft) alkyl optionally substituted with from one to three 
fluorine atoms, (C,-C,)alkoxy optionally substituted with 
from one to thre fluorine atofas, trif luoromethyl, phenyl. 



40 
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O 

amino, (q-Cj) alkylamino, (Ci-c;s)dial)cyl amino, -c-NH-(c,- 

O o 
P5)alkyl, (C,-C,)alkyl-c-MH-(C,-Ce)alkyl, -NHCH and 
O 



-NHC-(C,-C«)alkyl; 

R* is independently selected from hydrogen, hydroxy, 
halo, amino, oxo (=0) , nitrile, 

(C,"C4)alkylamino, di-(C,-Cj)alkylamino, (C,-CJ alkoxy , 
15 o o 

(C.-Cfi) alkyl-O-C-, (C,-c,) alkyl-O-C- (C,-C^) alkyl, 

o o 
II d 

20 (C,-C,) alkyl-C-O-, (C,-C<,) alkyl-C- (C,-C,) alkyl-O- , 
hydroxy- (C,-C4)alkyl, (C.-c^) alkoxy (C|-C6)alkyl, 
O o 

II I 
(C,-c<,)alkyl-C-, (Ci-cjalkyl-C-{C,-C5)alkyl-, and the groups 

25 set forth in the definition of R^; 

o { 

R' IS iracR', NHCHjR', NHSOjR' or one of the groups set 
forth in any of the definitions of R^ and R*; 
30 R» is oximino («NOH) or one of the groups set forth in 

any of the definitions of R^ and R*; 

R' is (C,-C(j)alkyl, hydrogen, phenyl or phenyl (c,- 
C6)alkyl; 

with the proviso that (a) when m is 0, R' is absent and 
35 R« is hydrogen, (b) neither R*, r\ nor R* can form, together 
with the carbon to which it is attached, a ring with R^ (c) 
the sum of y and z must be less than 7; or a 
pharmaceutically acceptable salt thereof, that is effective 
in treating or preventing such disorder. 
40 Preferr d embodiments of this invention include methods 

of treating or preventing a disorder of the eye selected 
from glaucoma, ocular hypertension, miosis, hyperemia. 
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excess lacrimation and breakdown of the blood aqueous 
barrier in a mammal, including a human, that comprise 
administering to said mammal an amount of a compound as 
defined in paragraphs (66) through (68) below, or a 
5 pharmaceutically acceptable salt thereof, that is effective 
in treating or preventing such disorder - 

(66) A compound of the formula XIV, wherein is a 
radical selected from hydrogen, phenyl, naphthyl and 
benzhydryl; wherein each of said phenyl, naphthyl and 
10 benzhydryl may optionally be substituted with one or more 
substituents independently selected from halo, nitro, (Ci-Ce) 
alkyl, (C,-Cft)alkoxy, trif luoromethyl, amino, 

O O 

D i 
15 (Ci-Cfi) -alkylamino, (Ci-Cs) alkyl-O-C-, (C,-C«) alkyl-O-C- 

O O 

II II 
(Ci-C«)alkyl, (C,-C4)alkyl-C-0-, (C,-C6)alkyl-C- 

0 O 



20 



(Ci-Ca)alkyl-O-, (C,-C6)alkyl-C-, (C,-C^i) alkyl-C- 

O 



(C,-Ce) alkyl-, di-CCj-Cg) alkylamino, -CNH-(C,-Cft) alkyl, (0,-05)- 
25 O 00 

B II II 

alkyl-C-NH-(C,-Ce) alkyl, -MHCH and -NHC-(C,-ca alkyl; and 
wherein one of the phenyl moieties of said benzhydryl may 
optionally be replaced by naphthyl, thienyl, furyl or 
30 pyridyl. 

(67) A compound of the formula XIV, wherein is a 
group selected from hydrogen, phenyl, naphthyl and 
benzhydryl; wherein each of said phenyl, naphthyl and 
benzhydryl may optionally be substituted with one or more 
35 substituents independently selected from halo, nitro, (Cj-Ce) 
alkyl, (Cj-Cj) alkoxy, trif luoromethyl, amino, 

0 O 

II B 

(C,-C6) -alkylamino, (q-Cft) alkyl-O-C-, (CrCft) alkyl-O-C- 
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O 0 

II II 
(Ci-CJalkyl, (C,-CJalkyl-C-0-, (Cj-Cj) alkyl-C- 

0 O 

5 II II 

(Ci-C6)alkyl.o-, (C,-c;()alkyl-C-, (Ci-C*) alkyl-C- 

O 

(Ci-Cft)alkyl-, di-(C,-C<s)alkylamino, -CMH-(C,-Cfi)alkyl, (C,-Cj) - 
10 o O o 

alkyl-c-NH-(C,-C6)alkyl, -NHCH and -NHC-(C,-Ce) alkyl; and 
wherein one of the phenyl moieties of said benzhydryl may 
optionally be replaced by naphthyl, thienyl, furyl or 
15 pyridyl; and 

R* is independently selected from hydrogen, hydroxy, 
halo, amino, oxo (=0) , nitrile, 

(C,-C6)alkylamino, di-CCj-Cfi) alkylaraino, (Ci-C^) alkoxy, 

0 o 
20 II » 

(C,-C6)alkyl-0-C-, (C,-C5)alkyl-0-C-(C,-C<i) alkyl, 

O o 

D B 

(C,-C«) alkyl-C-O-, (C,-Cfl) alkyl-C- (Cj-Ca) alkyl-0-, 
25 hydroxy- (Ci-Cfi) alkyl, (Ci-C^) alkoxy (C.-Ci) alkyl 



(Ci-C«) alkyl-C-, (C,-C6) alkyl-C- (Ci-Cft) alkyl-, (Ci-C^) alkyl and 
phenyl . 

30 (68) A compound of the formula XIV, wherein said 

I 

compound is (3RS,4RS) -3-phenyl-4-(2-methoxybenzyl)amino-2- 
azabicyclo [3.3.1] nonane . 

This invention also relates to a method -of treating or 
preventing a disorder of the eye selected from glaucoma and 
35 ocular hypertension, miosis, hyperemia, excess lacrimation 
and breakdown of the blood aqueous barrier in a mammal, 
including a human, comprising administering to said mammal 
a compound of the formula 

40 
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5 




10 . XV , 

wherein is C.-Cs alkoxy or halosubstituted (C -C,) alKoxy; 

is hydrogen, halogen, (CrCj) aDcyl, (Ci-C5)al)cenyl, 
(Cj-C5)alkynyl, (CrC^) alkoxy, (CrCj) alkylthio, (q-C,) 
15 alkylBUlfinyl, (Cj-C,) alkylsulfonyl, halosubstituted (Cj-C,) 
alkyl, halosubstituted (CrCj) alkoxy, (C.-Cs) alkylajnino, 
dialkylamino having from 1 to 5 carbon atoms in each alkyl 
moiety, (Ci-C5)alkylsulf onylamino (which may be substituted 

by halogen), (C.-Cs) alkyi-N-CC.-C,) alkylsulfonyl (which may be 
substituted by halogen in the alkylsulfonyl moiety), (Ci- 
Cs) alkanoylamino (which may be substituted by halogen) or 

25 I 

(C,-C5)alkyl-N-(CrC5)alkanoyl (which may be substituted by 

halogen in the alkanoyl moiety) ; 

Ar» and Ar^ are each, independently, thienyl, phenyl, 
fluorophenyl, chlorophenyl or bromophenyl; 
30 A is y-(CH2)„-CH(R2)-(CHi)„-NR'-; 

R» is hydrogen, (C,-C5)alkyl, benzyl or -(CH2)p-Y; 

r2 is hydrogen, (0,-0,) alkyl (which may be substituted by 
a substituent selected from the group consisting of hydroxy, 
amino, methylthio and mercapto) , benzyl, 4-hydroxybenzyl, 3- 
35 indolylmethyl or -(CHi)^-^; 

Y is -CN, -CHjZ or -COZ; , 
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15 



2 is hydroxy, amin:?, (C.-q) alkoxy, (0^-0^) a Iky 1 ami no or 
dialkylamino having frc^i 1 to 5 carbon atoms in each alkyl 
moiety; 

m, n and p are each, independently, o, 1, 2 or 3; and 
5 and may be connected to form a ring; 

or a pharmaceutically acceptable salt of such compound, 
that is effective in treating or preventing such disorder. 

Preferred embodiments of this invention include methods 
of treating or preventing a disorder of the eye selected 
10 from glaucoma, ocular hypertension, miosis, hyperemia, 
excess lacrimation and breakdown of the blood aqueous 
barrier in a mammal, including a human, that comprise 
administering to said mammal an amount of a compound as 
defined in paragraph (69) below, or a pharmaceutically 
acceptable salt thereof, that is effective in treating or 
preventing such disorder. 

(69) A compound of the formula XV, wherein said 
compound is selected from the group consisting of: 

(3R, 4S , 5S , 63) -N-carbamoylmethyl-5- ( 5-isopropyl-2- 
inethoxybenzylamino)-6-diphenylmethyl.i- 
azabicyclo [2.2.2] octane-3 -carboxamide ; 

(3R,4S, 5S, 6S) -N-carboxymethyl-5-(5-isopropyl-2- 
methoxyben2ylamino)-6-diphenylmethyl-i- 
azabicyclo 12.2.2} octane-3 -carboxamide ; 

(3R, 4S , 5S , 6S) -3- (2-carbamoylpyrrolidin-l-yl) carbonyl-5- 

(5-isopropyl-2-methoxybenzylamino)-6-diphenylmethyl-i- 
azabicyclo [ 2 . 2 . 2 3 octane ; 

(3R* , 4S* , 5S* , 6S* ) -N- ( 1-carbamoyl ethyl ) -5- ( 5-isopropyl- 

2-methoxybenzylamino)-6-diphenylmethyl-i- 
3 0 azabicyclo [2.2.2] octane- : rarboxamide ; 

(3R,4S,5S, 6S) -N-(i arbamoyl-3-met hylbutyl ) -5-(5- 
isopropyl-2-methoxybenzylamino) -6-diphenylmethyl-l- 
azabicyclo [2. 2. 2 ]octan -3 -carboxamide; and 

(3R, 4S, 5S, €S) -N-(2-carbamoylethyl) -5- (5-isopropyl-2- 
35 methoxybenzylamino)-6-'diphenylmethyl-i- 
azabicyclo [2.2.2] octane-3 -carboxamide . 



20 



25 



PCT/IB95/008I1 



10 



I 30 



-55- 

This invention also relates to a method of treating or 
preventing a disorder of the eye selected from glaucoma, 
ocular hypertension, miosis, hyperemia, excess lacrimation 
and breakdown of the blood aqueous barrier in a mammal, 
including a human, comprising administering to said mammal 
an amount of a compound of the formula 

^ H 
HN' ^ 



XVI 




15 I 

wherein R* is phenyl optionally substituted with one or more 
substituents, preferably with from one to three 
substituents, independently selected from hydrogen, halo, 
20 nitro, (C,-C,o) alkyl optionally substituted with from one to 
three fluorine atoms, (C.-qo) alkoxy optionally substituted 
with from one to three fluorine atoms, trif luoromethyl, 
hydroxy, phenyl, cyano, amino, (Cj-Cg) -alkylamino, 

25 0 

di- (Ci-Cfi) alkylamino, -C-NH- (Ci-Cft) alkyl , 

O 

(Ci-C«)alkyl-C-NH-(C,-C6) alkyl, hydroxy (Cj-C*) alkyl, 
O O 

35 -NHCH, -NHC-(C.-c,) alkyl, (CrCJ alkoxy (c,-c,) alkyl , -S(0),- 
(Cj-Cio) -alkyl wherein v is zero, one or two, -S(0)v-aryl 
wherein v is zero, one or two, -0-aryl, -S0,NR»R* wherein each 
of R* and R^ is, independently, (C,-C,) alkyl, or R* and R^ 
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together with the nitrogen to which they are attached, form 
a satiirated ring containing one nitrogen and from 3 to 6 

5 carbons, (q-Cjo) alky 1-nUo,.(C,-C,o) alky 1 wherein one or both 
of the alkyl moieties may optionally be substituted with 
from one to three fluorine atoms, -N (SOj-(c,-qo) alkyl )j and 

10 (C,-C,o)alkyl-NUo2-aryl; and wherein the aryl moieties of 

said -s(0),-aryl, -O-aryl and (C,-C.o)alkyl-N-so2.aryl are 
independently selected from phenyl and benzyl and may 
15 optionally be substituted with from one to three 
eubstituents independently selected from (C.-C^) alkyl, (C,- 
C4)alkoxy and halo; 

or is phenyl substituted with a group having the 
formula 



20 




or 




25 wherein a is 0, l or 2 and the asterisk represents a 
position meta to the point of attachment of R ; 

is selected from (C,-c,) straight or branched alkyl, 
(C3-C7) cycloalkyl wherein one of the carbon atoms nay 
optionally be replaced by nitrogen, oxygen or sulfur; aryl 
30 selected from biphenyl, phenyl, indanyl and naphthyl; 
heteroaryl selected from thienyl, furyl, pyridyl, thiazolyl, 
isothiazolyl, oxazolyl, isoxazolyl, triazolyl, tetrazolyl 
and guinolyl; phenyl (q-C,) alkyl, benzhydryl and benzyl, 
wherein each of said aryl and heteroaryl groups and the 
phenyl moieties of said benzyl, phenyl (C^-Cg) alkyl and 
benzhydryl may optionally be substituted with one or more 
substituents, preferably with from one to three 
substituents, independently selected from halo, nitro, 
(C,-Cio) alkyl optionally substituted with from one to three 



35 



wo 96/14845 



PCT/IB95/00811 



-57- 

fluorine atoms, (C,-Cio) alkoxy optionally substituted with 
from one to three fluorine atoms, amino, hydroxy- (Ci- 
qs)alkyl, (C,-Ce) alkoxy- (C,-C«)alkyl, (Ci-C^) -alkylamino, 

O 0 

D I 

(Ci-C4)alkyl-0-C-, (C,-Ce) alkyl-0-C-(CrCjalkyl, 

O O 

II II 
(C,-C5)alkyl-C-0-, (CrC6)alkyl-C-{CrCfl)alkyl-0-, 

0 o 

15 (C,-C4)alkyl-C-, (Ci-C6)alkyl-C-(Ci-C6)alkyl-, 

O 

di-(C,-C6)alkylamino, -CNH-(C,-Cg) alkyi, 

O O O 



10 



20 



(C,-C6)-alkyl-C-NH-(C,-C6)alkyl, -NHCH and -NHC-(C,-Ce) alkyl; 
and wherein one of the phenyl moieties of said benzhydryl 
25 may optionally be replaced by naphthyl, thienyl, furyl or 
pyridyl; 

m is an integer from 0 to 8, and any one of the carbon- 
carbon single bonds of (CHi)„, wherein both cirbon atoms of 
such bond are bonded to each other and to another carbon 
30 atom in the (CHj)^ chain, may optionally be replaced by a 
carbon-carbon double bond or a carbon-carbon triple bond, 
and any one of the carbon atoms of said (CHj)^ may optionally 
be substituted with R*; 

O 

35 i I 

is selected from NHCR*, NHCHjR*, SO^R*, AR', COjH and 

the radicals set forth in the definitions of rS R* and R'; 
A is CHj, nitrogen, oxygen, sulfur or carbonyl; 
R* is (Ci-C«) alkyl, hydrogen, phenyl or phenyl (C(- 
40 Cj) alkyl; 

R* is selected from oximino (=KOH) and the radicals set 
forth in the definitions of rS R* and r'; 

r' is a monocyclic or bicyclic heterocycle selected from 
the group consisting of pyrimidinyl, benzoxazolyl. 
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2 , 3-dihydro-3-oxobenzisosulf onazol-2-yl, morpholin-l-yl, 
thiomorpholin-a-yl , benzof uranyl , benzothienyl , indolyl , 
isoindolyl, isoquinolinyl, furyl, pyridyl, isothiazolyl, 
oxazolyl, triazolyl, tetrazolyl, quinolyl, thiazolyl, 
thienyl, and groups of the formulae 




wherein B and D are selected from carbon, oxygen and 
nitrogen, and at least one of B and D is other than carbon; 
E is carbon or nitrogen; n is an integer from 1 to 5; any 
one of the carbon atoms of said (CHj)^ and (CHj),^, may be 
optionally substituted with (C,-C6)alkyl or (Cj-Cj) 
spiroalkyl; and either any one pair of the carbon atoms of 
said (CH2)„ and (CHjja+i may be bridged by a one or two carbon 
atom linkage, or any one pair of adjacent carbon atoms of 
said (CHj)^ and (CHj}^^, may form, together with from one to 
three carbon atoms that are not members of the carbonyl 
containing ring, a (C3-C5) fused carbocyclic ring; 

X is {CH2), wherein q is two or three and wherein one of 
the carbon-carbon single bonds in said (CHj), may optionally 
be replaced by a carbon-carbon double bond, and wherein any 
one of the carbon atoms of said (CHj), may optionally be 
substituted with and wherein any one of the carbon atoms 
of said (CK2)q may optionally be substituted with R'; 

R* and R^ are independently selected from hydrogen, 
hydroxy, halo, amino, 0x0 <»^) , cyano, hydroxy- ( c, -05)3 Iky 1, 
(Ci-C^) alkoxy- (Ci-CJ alkyl , c,-c^) alkylamino, . 

0 

di-CCi-Cj) alkylamino, (Cj-Cj) alkoxy, -C-OH, 
O o 

II g 

(C,-C6) alkyl-o-c- , (q-Cfi) alkyl-o-c- (q-c^) alkyl , 
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0 o 

1 I 

' (C1-C4) alkyl-C-O- , (Ci-Cft) alkyl-C- (CrC«) alkyl-O- , 

5 O O 

I II 
(CrC«)alkyl-C-, (CrC6)alkyl-C-(C,-C«)alkyl- and the radicals 

set forth in the definition of V^} and 

10 Y is (CHj), wherein z is zero or one; 

with the proviso that: (a) when A is -(CHj)- or 
carbonyl, R' cannot be furyl, pyridyl, isothiazolyl, 
oxazolyl, triazolyl, tetrazolyl, quinolyl, . thiazolyl or 
thienyl; (b) when n is zero, one of and R* is absent and 

15 the other is hydrogen; and (c) when R* or R'' is attached to 
a carbon atom of X that is adjacent to the ring nitrogen, 
then R* or R', respectively, must be a substituent wherein 
the point of attachment is a carbon atom; 

or a pharmaceutically acceptable salt of such compoxmd, 

20 that is effective in treating or preventing such disorder. 

Preferred embodiments of this invention include methods 
of treating or preventing a disorder of the eye selected 
from glaucoma, ocular | hypertension, miosis, hyperemia, 
excess lacrimation and breakdown of the blood aqueous 

25 barrier in a mammal, including a human, that comprise 
administering to said Aammal an amount of a compound as 
defined in paragraph (70) -(75) below, or a pharmaceutically 
acceptable salt thereof i that is effective in treating or 
preventing such disorder. 

30 (70) A compound of the formula XVI wherein z is one. 

(71) A compound of the formula XVI wherein q is three. 

(72) A compound of the formula XVI wherein q is three, 
m is zero, R' is hydrogen and R* is absent. 

(73) A compound of the formula XVI wherein R* is phenyl 
35 substituted with from one to three substituents 

independently selected from (CrC6)alkyl optionally 
substituted with from one to three fluprine atoms and (C,- 
C6)alk xy ptionally substituted with ft m one to three 
flourine atoms. 
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(74) A compound of the formula XVI wherein 2 is one, m 
is zero, is absent, and each of r\ R* and is hydrogen. 

(75) A compound of the formula XVI that is selected 
from the group consisting of: 

5 (±)-[3R-[3a, 6a (R*) ] ] -3-phenyl-7-phenyl-l, 8- 

diazaspiro [5.5] undecane ; and 

(±)-[3R-[3o, 6a (R*) ] ]-3-(2-nethoxyphenyl)-7-phenyl- 
l , 8-diazaspiro [5.5] undecane . 

Other compotinds of the formula I include the following: 
10 (±)-[3R-[3a, 6a (R*) ]]-3-(2-methoxy-5-trifluo^omethoxy- 

phenyl) -7-phenyl-l, 8-diazaspiro [5 . 5]undecahe; 

(±)-[3R-[3a, 6a (R*) ] ]-3-(5-chloro-2-methoxyphenyl)-7- 
phenyl-l , 8 -diazaspiro [5.5] undecane ; 

(±)-[3R-[3o, 6a (R*) ] ] -3- (5-isopropyl-2-methoxyphenyl) - 
15 7-phenyl-l , 8-diazaspiro [5.5] undecane ; 

( + )-[3R-[3a, 6a (R*) ] ] -3 - ( 5-tert . buty 1-2 - 
methoxyphenyl) -7-phenyl-l, 8-diazaspiro [5. 5 3 undecane , • 

(+)-[3R-[3a, 6a (R*) ] ] -3- (2-methoxy-5- (N-methyl-N- 
methylsulfonylaminophenyl) -7-phenyl-l , 8- 
diazaspiro [5.5] undecane ; 

(±}-[3R-[3a, 6a (R*) ] ] -3- (2-iodophenyl) -7-phenyl-l, 8- 
diazaspiro [ 5 . 5 ] undecane ; 

(±)-[3R-[3a, 6a (R*) ]]-3-(2-methoxy-4-methylphenyl)-7- 
phenyl-l , 8-diazaspiro [5.5] undecane ; 

(+)-[3R-[3a, 6a (R*) ]]-3-(2-isopropoxyphenyl)-7-phenyl- 
1 , 8-diazaspiro [5.5] undecane ; 

(±) - [ 3R- [ 3a , 6a (R* ) ] ] -3- ( 2-dif luoromethoxy-5- 
trifluoromethoxyphenyl) - 7- phenyl-l , 8- 
diaz aspiro [5.5] undecane ; 

(±)-[3R-[3a 5a (R*) ] ]-3-(2-methoxyphenyl)-6-phenyl- 
l , 7-diaza8piro [ 4 . :> ] decane ; 

( + )- [3R-[3a, 5a (R*)]]-3 - (;2-methoxy-5- 
trif luoromethoxyphenyl) -6-phenyl-l, 7-diazaspiro[4 . 5]decane; 

(+)-I3R-[3a, 5a (R*) ] ]-3-(5-chloro-2-methoxyphenyl) -6- 
pheny 1-1 , 7-diazaspiro f 4 . 5 ] decane ; 
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(±)-[3R-[3a, 5a (R*) ] ]-3-(5-isopropyl-2-methoxyphenyl) - 
6-phenyl-l , 7-diazaspiro [4.5] decane ; and 

(+)-[3R-[3o, 5a (R*) ] ]-3-(5-tert.butyl-2- 
methoxypheny 1) -6-phenyl-l , 7-dia2aspiro C 4 . 5 ] decane . 
5 This invention also relates to a method of treating or 

preventing a disorder of the eye selected from glaucoma, 
ocular hypertension, miosis, hyperemia, excess lacrimation 
and breakdown of the blood aqueous barrier in a mammal, 
including a human, comprising administering to said mammal 
10 an amount of a compound of the formula 



15 




20 

j 

XVII 

wherein Ar* and i Ar^ are each independently aryl or 
substituted aryl; 
25 R* is alkyl having from 1 to 6 carbon atoms; 

is hydrogen or ^ alkyl having from 1 to 6 carbon atoms; 
and either X and Y are taken separately and they are 
each, independently, l\ydrogen, dialkylphosphoryl having from 
2 to 12 carbon atoms, alkyl having from l to 6 carbon atoms; 
30 or X and Y are taken together and they represent a 
hydrocarbon chain having 3, 4, or 5 carbon atoms, optionally 
containing up to 2 double bonds and optionally having l or 
2 substituents selected from oxo, hydroxy and alkyl having 
from 1 to 6 carbon atoms; 
35 provided that when X and Y are taken together they are 

attached to adjacent carbon at ms; and 
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provided that if either X or Y is hydrogen, then the 
other one- must be alkenyl or alkynyl; 

or a pharmaceutical ly acceptable salt thereof, that is 
effective in treating or preventing such disorder. 
5 The term *'alkylthio" is used in formula XVII to mean 

-SR^ (R* is alkyl) including, but not limited to, methylthio, 
ethylthio, n-propylthio, isopropylthio, n-butylthio, 
isobutylthio, t-butylthio and the like. 

The term "dialkylphosphoryl" is used in formula XVII to 
10 mean -P(0) (OR') (OR*) (R* and R* are alkyl) including, but not 
limited to, diethylphosphoryl , ethylmethylphosphoryl and the 
like. 

Preferred embodiments of this invention include methods 
of treating or preventing a disorder of the eye selected 

15 from glaucoma, ocular hypertension, miosis, hyperemia, 
excess lacrimation and breakdown of the blood aqueous 
barrier in a mammal, including a human, that comprise 
administering to said mammal an amount of a compound as 
defined in paragraphs (76) - (79) below, or a 

20 pharmaceutically acceptable salt thereof, that is effective 
in treating or preventing such disorder. 

(76) Compounds of formula XVII wherein Ar' and Ar^ are 
each phenyl, R' is methyl, R^ is hydrogen, X is alkenyl or 
alkynyl and Y is hydrogen. 

25 (77) Compounds of the formula XVII wherein Ar* and Ar^ 

are each phenyl, R' is methyl, R^ is hydrogen and X and Y are 
each alkyl. 

(78) Compounds of the formula XVII wherein Ar* and Ar' 
are each phenyl, R* is methyl, R^ is hydrogen and X and Y 

30 represent CHjCHjCHj or CH2CH2CH2CH2. 

(79) A compound of the formula XVII that is selected 
from: < 

(2S, 3S) -N-(5-isopropenyl-2-methoxyphenyl)methyl-2- 
diphenylmethyl-l-azabicyclo [2.2.2] octan-3-amine ; 
35 (2S, 3S) -N- (2-Methoxy-5-vinylphenyl) methyl-2- 

diphenylm thyl-l*azabicyclo[2.2.2]octan-3-amine; 
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( 2S , 3S) -N- ( 2-Methoxy-4 . s-dimethylpheny 1) aethy 1-2- 
diphenyliaethyl-l-azabicyclo[2 . 2 . 2 ]octan-3-amine; 
( 2 S , 3 S ) -H- ( 5 , 6 , 7 , 8 -Tetr ahydr o-3 -methoxy- 2 - 

naphthy 1 ) i.ethyl-2 -dtpheny Imethy l-l-azabicydo [2-2.2] «wtan-3- 
amine; 

(2S. 3S) -N- (S-Methoxyindan-e-yDmethyl-e-diphenylmethyl- 
i-azabicyclo [ 2 . 2 . 2 ] octan-3 -amine ; 

(2S, 3S) -3- (2 .4-Dii«ethoxy-5-ethylbenzyaamino) -2- 

diphenylmethyl-l-azablcyclo [2.2.2.] octane ; and 

(2S,3S)-2-Diphenylinethyl-N-(2-i«ethoxy-5- 

( diethylphoBphory 1 ) phenyl inetbyl-l-azabicyclo [2.2.2] octan-3- 
amine. 

This invention also relates to a method of treating or 
preventina a disorder of the eye selected from glaucoma, 
ocular hypertension, miosis, hyperemia, excess lacrxmataon 
and breakdown of the blood aqueous barrier in a mammal, 
including a human, comprising administering to said mammal 
an amount of a compound of the formula 



20 



25 




30 



XVIII 

Wherein Ar> and Ar" are each, independently, thienyl, 
phenyl, f luorophenyl, chlorophenyl or bromophenyl; 

X is -CONR'R', -CO^, -CtV)R'. -CH*"^ -CONROR*; 

R', R' and R^ are each, independently, hydrogen or alkyl 

35 having 1 to 4 carb n atoms; 

R* is alkyl having 1 to 4 carbon atoms; 
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y is alkylsulfonyl having 1 to 4 carbon atoms, N-alkyl- 
N-alkanoylanino (which may be substituted by halogen in the 
alkanoyl moiety) having i to 4 carbon atoms in the alJcyl and 
the alkanoyl moieties, N-alkyl-N-alkylsulfonylamino (which 
may be substituted by halogen in the alkylsulfonyl moiety) 
having i to 4 carbon atoms in the alkyl and the alkyl 
sulfonyl moieties, alkenyl having 2 to 4 carbon atoms, 
alkynyl having 2 to 4 carbon atoms, halosubstituted alkyl 
having 1 to 4 carbon atoms, alkylamino having i to 4 carbon 
atoms, alkanoylamino (which may be substituted by halogen) 
having i to 4 carbon atoms or alkylsulf onylamino (which may 
be substituted by halogen) having 1 to 4 carbon atoms; 

or a pharmaceutically acceptable salt thereof, that is 
effective in treating or preventing disorder. 

Preferred embodiments of this invention include methods 
Of treating or preventing a disorder of the eye selected 
from glaucoma, ocular hypertension, miosis, hyperemia 
excess lacrimation and breakdown of the blood aqueous 
barrier in a mammal, including a human, that comprise 
administering to said mammal an amount of a compound as 
defined in paragraphs (80) - (86) below, or a 
pharmaceutically acceptable salt thereof, that is effective 
in treating or preventing such disorder. 

(80) A compound of the formula XVIII wherein Ar' and Ar^ 
25 are each phenyl. 

(81) A compound as described in paragraph (80) wherein 
R is methyl and R' is hydrogen. 

(82) A compound as described in paragraph (81) wherein 
X is at the 3-position of the quinuclidine ring and X is 

30 carboxy or aminocarbonyl . 

(83) A compound as described in paragraph (82) *rt»erein 

Y is said alkenyl. 

(84) A compound as described in paragraph (83) wherein 

V is isopropenyl. 
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(85) A conpound as described in paragraph (82) wherein 
Y is methylBulfonyl, N-acetyl-N-nethylamino or H-methyl-H- 

methylsulf onylamino . 

(66) A compound of the formula XVIII that is selected 

5 from: 

(3R, 4S, 5S, 6S) -5- ( s-Isopropenyl-Z-methoxybenzyl-ammo) - 
6-diphenyl«ethyl-l-azabicyclot2 .2.2] octane-3 -carboxamide; 

(3R.4S,5S,6S)-6-Diphenyli.ethyl-5-(2-Bethoxy-5- 
«ethyl8ulfonylbenzylamino)-l-azabicyclo[2.2.21octane-3- 

10 carboxamide; 

(3R, 4S. 5S, 6S) -5-(5-(N-Acetyl-N-methylamino) -2- 

nethoxybenzylaminol-e-diphenylmethyl-l- 

aztabicyclo [2.2.2] octane-3 -carboxamide; 

(3R,4S,5S,6S)-6-Diphenylmethyl-5-[2-methoxy-5-(N- 

15 nethyl-N-methylsulfonylamino)benzylamino]-l- 

az abicyclo [ 2 . 2 . 2 ] octane-3 -carboxamide ; and 

( 3R, 4S , 5S , 6S) -6-Diphenylmethyl-5- { 2-methoxy-5- 
methy isulf onylbenzy lamino) -l-azabicyclo [2.2.2] octane-3- 

carboxylic acid. 

20 This invention also relates to a method of treating or 

preventing a disorder of the eye selected from glaucoma, 
ocular hypertension, miosis, hyperemia, excess lacrimation 
and breakdown of the blood aqueous barrier in a mammal, 
including a human, comprising administering to said mammal 

25 a compound of the formula 
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XIX 

wherein R is Ci-C^ alkyl; 

X is C,-c« alkyl having one or more substituents bonded 
through a heteroatom; 

Ar' and Ar^ are each, independently, aryl optionally 
substituted by one C,-C, alkyl, q-c, alkoxy, C,-c, alkylthio, 
halogen, cyano, nitro, phenoxy, mono q-c, alkylamino, di 
C, alkylamino, halosubstituted q-C, alkyl, or halosubstituted 
Ci-Cg alkoxy; ; 

y is hydrogkn, c.-q, alkyl, C^-C, alkenyl, C3-C. 
cycloalkyl, Z-(CH,) or W- (CH,)«-CHR^.(cH,)„.NR'co- wherein Y 
is at the 4-, 5. or 6-position on the guinuclidine ring; 
R^ is hydrogen; c,-q alkyl, benzyl or -(CH^),-!?; 
R^ is hydrogen or q-q, alkyl which may be substituted by 
one hydroxy, amino, methylthio, mercapto, benzyl, 4- 
hydroxybenzyl, 3-indolylmethyl or -(CHj) -W; 

2 is C,-C alkoxy, -CONR*R^ -CO^, '-CHR*OR^ -CHR*NR*R«, 
-COR*, -C0NR*OR* or optionally substituted aryl; 

each W is independently cyano, hydroxymethyl , c-c, 
alkoxymethyl, aminomethyl, mono c,-C, alky iaminome thy 1, di q- 
C6 alkylaminomethyl, carboxyl, carbamoyl or c,-c, 
alkoxycarbonyl; ' * 

R*, R* and R« are independently hydrogen, C,-Cj alkyl, C,- 
35 c, alkoxy, cycloalkyl r an opti nally substituted aryl 

or heterocyclic grou.^; 
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p is 0 to 6; and 

m, n and r are each, independently, 0 to 3; 

or a pharmaceutically acceptable salt thereof, that is 
effective in treating or preventing such disorder. 

Preferred embodiments of this invention include methods 
of treating or preventing a disorder of the eye selected 
from glaucoma, ocular hypertension, miosis, hyperemia, 
excess lacrimation and breakdown of the blood aqueous 
barrier in a mammal, including a human, that comprise 
administering to said mammal an amount of a compound as 
defined in paragraphs (87) - (91) below, or a 
pharmaceutically acceptable salt thereof, that is effective 
in treating or preventing such disorder. 

(87) A compound of the formula XIX wherein X is C,-C« 
alkyl having one or two substituents selected from hydroxy, 
halogen, C,-C« alkoxy, C^-Cj alkanoyl, Cj-C, alkahoyloxy, C,-C6 
alkylthio, mono CrC, alkylamino, di 0,-0* alkylamino, amino, 

cyano and azido. 

(88) A compound of the formula XIX as described in 
paragraph (87) wherein R is methyl and the OR group is at 
the 2-position; Ar» and Ar' are each phenyl, monochlorophenyl 
or monofluorophenyl; Y is hydrogen or Z-(CH2)p-, wherein Z is 
C-C^ alkoxy, -CONR*R^ -CO^S -CHR*OR^ -CHR^NR^R*, -COR* or 
-CONR*OR^• and Y is at the 5- or 6-position. 

(89) A compound as described in paragraph (88) wherein 
X is C,-Cfi alkyl having one or two substituents selected from 
hydroxy, C,-C, alkoxy and 0,-0, alkylthio; Ar» and Ar^ are each 
phenyl; and Y is hydrogen or carboxy. 

(90) A compound is described in paragraph (89) wherein 
X is -C(CH3)jOH, -C(0H)(CH3)CH2OH, -C(CH3)jOCH3 or 

-C(CH,)jSCH2CH3. 

(91) A compound as described in paragraph (90) that is 

selected from: 

(2S , 3S) -N- [ 5- ( i-hydroxy-l-methy lethy 1 ) -2-methoxy- 
phenyl imethy 1-2 -diphenylmethyl-l-azabicyclo [2.2.2] octan-3- 

amine; 
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{2S,3S)-N-[2-inethoxy-5-(l-methoxy-l-methylethyl)- 

phenyl ]methyl-2-diphenylmethyl-l-azabicyclo[2 . 2.2] octan-3- 
amine; 

(3R,4S,5S,6S) -3- C 5- ( l-hydroxy-l-methylethyl) -2- 
5 methoxypheny 1 ] inethylamino-6-dipheny Xmethyl-l- 
azabicyclo[2.2.2]octan-5-carboxylic acid; 

(2S, 3S) -2-diphenylinethyl-N-[5 - ( 1 -hydroxy- 1- 
hy dr oxyme t by 1 ethyl) - 2 -nethoxyph eny 1 ] me thy 1 - 1 - 
azabicyclo[2 . 2 . 2 Joe tan- 3 -amine; 
10 (3R,4S,5S,6S) -3 - [ 5- ( 1 -aethoxy-l-methy lethyl ) -2- 

methoxypheny 1 3methylainino-6-diphenylmethyl-i- 
a2abicyclo[2»2.2]octan-5-carboxylic acid; 

(3R,4S,5S,6S)-3-[5- ( 1-hydroxy- 1-methy lethy 1 ) -2 - 
me t h ox y phenyl ] inethylamino-6-diphenylmethy 1-1- 
15 azabicyclo[2.2.2]octan-5-carboxyllc acid; and 

(3R,4S,5S,6S)-3-[5-(i-ethylthio-i-methylethyl)-2- 
methoxypheny 1 ] «lethylamino-6-diphenylmethyl-l- 
azabicyclot2.2•2]octan-5-ca^boxylic acid. 

This invention also relates to a method of treating or 
20 preventing a disorder of the eye selected from glaucoma, 
ocular hypertension, miosis, hyperemia, excess lacrimation 
and breakdown of the blood aqueous barrier in a mammal, 
including a human, comprising administering to said mammal 
a compound of the formula 

25 



30 




35 



XX 
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wherein X and Y are each hydrogen, halo, C,-C« alkyl, 
halosubstituted C,'C, alkyl, C^C* alkoxy, C,-C« alkylthio, Cr 
C alkylsulfinyl, C.-C^ alkylsuafonyl or tri q-c* alkylsilyl; 
Ar^ and Ar^ are each aryl optionally substituted by 

halo; 

A is -CO- or -(CHi)-; 

2-A- is at the 2 or 3 position on the quinuclidine 

ring; 

Z is hydroxy, C,-C, alkoxy, NR»R^ or W^-fCH^l.-CHR^-CCHO.- 
mt? wherein 

R» and R^ when taken separately, are each hydrogen or 
Ci-Cfi alkyl; 

R» and R^ when taken together with the nitrogen atom to 
which they are attached, represent piper idino, pyrrolidine, 
morpholino, thiomorpholino or piperazino; 

R' is hydrogen, Cj-Cj alkyl, benzyl or -(CH,),-wS- 

R* is hydrogen or CrQ alkyl which may be substituted by 
hydroxy, amino, inethylthio, mercapto, benzyl, 4- 
hydroxylbenzyl, 3-indolylmethyl or -(CH2),-W*; 

r3 and R*, when taken together, represent CH^ or CHjCHi; 

and are each cyano, hydroxymethyl , Cj-Ce 
alkoxymethyl, aminomethyl, (0,-0, alky lamino) methyl, (di c,-c, 
alkylamino) methyl, carboxyl, (C,-C, alkyl) carbamoyl, or (di 
Ci-C, alkyl) carbamoyl, carbamoyl or (C,-C, alkoxy ) carbonyl; 
and 

m, n, r and s are each 0, 1, 2 or 3; 

or a pharmaceutical ly acceptable salt thereof that is 
effective in treating or preventing such disorder. 

AS used in formula XX, the term "alkylthio" means -S- 
alkyl, including but not limited to methylsulf inyl, 
ethylsulfinyl, isopropylsulf inyl and the like; 

As used in formula XX, the term "alkylsulfonyl" means 
-SOj-alkyl including but not limited to methylsulf onyl, 
ethylsulfonyl, isopropylsulf onyl and the like; and 

AB used in f rmula XX, the term "aryl" means aromatic 
radicals including but not limited to phenyl, naphthyl. 
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pyridyl, quinolyl, thienyl, furyl, oxazolyl, tetrazolyl, 
thiazolyl, imidazolyl, pyrazolyl and the like. These aryl 
groups can be substituted by q-q^ alkyl, c.-c^ alkoxy, c,-c, 
alkylthio, halogen, cyano, nitro, phenoxy, mono- or di-c,-C<i 
5 alkylamino and the like. 

Preferred embodiments of this invention include methods 
of treating or preventing a disorder of the eye selected 
from glaucoma, ocular hypertension, miosis, hyperemia, 
excess lacrimation; and breakdown of the blood aqueous 
10 barrier in a mammal, including a human, that comprise 
administering to said mammal an amount of a compound as 
defined in paragraph (92) below, or a pharmaceutical ly 
acceptable salt thereof, that is effective in treating or 
preventing such disorder. 

A compoxind of the formula XX that is selected from 
the group consisting of: 

(3S,4R,5S, 6S)-N-carbamoylmethyl-6-diphenylmethyl-5- 
( 3 , 5-bis ( trif luoromethyl) benzyloxy ) -1-azabicycIo [ 2,2.2] 
octane- 3 -carboxamide ; 

20 (3Sf4R,5S,6S)-6-diphenylmethyl-5-(3,5- 
bis(trif luoromethyl) benzyloxy) -1-azabicyclo ; 2*2.;; octane-3- 
carboxamide; 

(3S, 4R,5S, 6S) -N,N- C3-oxa-l ,5-pent>lene)-6- 
diphenylmethyl-5- (3 , 5-bis (trif luoromethy 1 ) benzyloxy) -i- 
25 azabicyclo[2 . 2 . 2 ]octane-3 -carboxamide ; 

(3S,4R, 5S, 6S) -6-diphenylmethyl-5 - (3 , 5- 
dimethylbenzyloxy) -l-azabicyclo[2 . 2 .23octane-3-carboxylic 
acid; 

(3S,4R,5S,6S)-N,N-diethyl-6-diphenylmethyl-5-(3,5- 
30 bis (trif luoromethyl) benzyloxy) -l-azabicyclo[2 . 2 . 2 J octane-3- 
carboxamide; 

(3S,4R,5S,6S) -6-diphenylmethyl-5- ( 3-f luoro-S- 
trif lu romethylbenzyloxy ) -l-azabicyclo [2.2.2] octane-3 - 
carboxylic acid; 
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(3S,4R, 5S, 6S) -e-diphenylmethyl-S- (3 , 5- 
bis (trif luoromethyl ) benzyloxy ) -l-azabicyclo[ 2 .2.2) octane-3- 

carboxylic acid; and 

(3S , 4R, 5S , 6S) -N, K-dlnethy 1-6-diphenylmethy 1-5- (3,5- 
5 bis (trifluoromethyl) benzyloxy) -l-azabicyclo[2 . 2.2] octane-3- 
carboxamide. 

This invention also relates to a method of treating or 
preventing a disorder of the eye selected from glaucoma, 
ocular hypertension, miosis, hyperemia, excess lacrimation 
0 and breakdown of the blood aqueous barrier in a mammal, 
including a human, comprising administering to said mammal 
a compound of the formula 



H 




I 

Z 



XXI 

wherein Y is Cj-C* alkylene; 

Z is a valence bond or Cj-Ca alJtylene; 

R» is phenyl, biphenyl, indanyl, naphthyl, thienyl, 
furyl, pyridyl, thiazolyl, isothiazolyl, oxazolyl, 
isoxazolyl, tetrazolyl, quinolyl, phenyl Cj-C^ alkyl- or 
benzhydryl, wherein each of the ring moieties may optionally 
be substituted by one or more substituents independently 
selected from halogen, q-Cfi alJcyl, halosubstituted CrC^ 
alkyl, CrCfi alkoxy and halosubstituted Ci-C^ alkoxy; 

r2 is hydrogen or C,-Cfi alkyl; 

r' is^ hydrogen, hydr xy, cyano, amino or carboxy; and 
R* represents a group of the formula (II) r (III) 
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x3 



X2 




II III 

wherein and are each halo, hydrogen, nitro, Cj-C^ 

10 alkyl, halosubstituted Cj-C« alkoxy, halosubstituted Ci-c^ 
alkoxy, hydroxy, amino, Cj-Cg alkylthio, Cj-Cj alkylsulf inyl 
or Cj-Cfi alkylsulf onyl; 

and are each Hj, oxygen or sulfur; 
A is valence bond, methylene, oxygen, sulfur or NH; 
15 and R* are each hydrogen or Cj-C^ alkyl; and 

R* is hydrogen, halogen, Cj-C^ alkyl, halosubstituted C,- 
Cfi alkyl or Ci-Cg alkoxy; 

provided that when Z is a valence bond, r' must be 
hydrogen; 

20 or a pharmaceutical ly acceptable salt thereof, that is 

effective in treating or preventing such disorder. 

Preferred embodiments of this invention include methods 
of treating or preventing a disorder of the eye selected 
from glaucoma, ocular hypertension, miosis, hyperemia, 

25 excess lacrimation nd breakdown of the blood aqueous 
barrier in a mamma:., including a hvunah, that comprise 
administering to said mammal an amount of a compound as 
defined in paragraph (93) below, or a pharmaceutically 
acceptable salt thereof, that is effective in treating or 

3D preventing such disorder. 

(93) A compound of the form < XXI that is selected 

from: 

(2S*, 3S*,4S*,5R*) -4-carboxy-3-[N- (5-isopr pyl-2- 
methoxybenzyl ) amino] -5-methyl-2 -phenylpyrrolidine and 
35 (2S*,3S*,5S*)-5-carboxy-3-[N- ( 2-methoxy-5- 

trif luoromethoxybenzyl) amino] -2-phenylpiperidine . 
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The term "halo", as used herein, unless otherwise 
indicated, includes chloro, fluoro, bromo and iodo. 

The tern "alkyl", as used herein, unless otherwise 
indicated, includes saturated monovalent hydrocarbon 
5 radicals having straight, branched or cyclic moieties or 
combinations thereof. 

The term "alkenyl", as used herein, unless otherwise 
indicated, refers to straight or branched hydrocarbon chain 
i radicals having one double bond including, but not limited 

' 10 to, ethenyl, 1- and 2-propenyl, 2-methyl-l-propenyl, 1- and 

^ 2-butenyl. 

The term "alkoxy", as used herein, unless otherwise 
indicated, refers to -0-alkyl, wherein alkyl is defined as 
above, and includes, but is not limited to methoxy, ethoxy, 

f 15 propoxy, isopropoxy, n-butoxy, isobutoxy and t-butoxy. 

The term "alkylthio", as used herein, unless otherwise 

j indicated, refers to -S-alkyl, wherein alkyl is defined as 

I above, and includes, but is not limited to methylthio, 

ethylthio, n-propylthio , isopropylthio, n-butylthio, 

i 20 isobutylthio, and t-butylthio. 

i The term "cycloalkyl", as used herein, unless otherwise 

t indicated, refers to cyclic hydrocarbon radicals including, 

[ but not limited to cyclopropyl, cyclopropyl, cyclobutyl, 

I cyclopentyl and cyclohexyl, 

I 25 The term "one or more substituents, " as used herein, 

includes from one to the maximum number of substituents 
j possible based on the number of available bonding sites. 

; The term "excess lacrimation" , as used herein, refers 

to a degree of lacrimation that is higher than the desired 
30 degree of lacrimation. 

Compounds of the formulae I, X, XI, XII, XIII, XIV, XV, 
i XVI, XVII, XVIII, XIX, XX and XXI contain chiral centers and 

ther fore exist in different enantiomeric forms. Th above 
definitions f these compounds include all optical isomers 
35 and all st reoisoraers; of such compounds, and mixtures 
ther of. 
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Detailed Description of the Invention 
The compounds of the formulae la, lb, Ic, id, le, X, 
XI, XII, XIII, XIV, XV, XVI, XVII, XVIII, XIX, XX and XXI 
may be prepared as described below. Unless otherwise 
5 indicated, in the discussion that follows, structural 
formulae la, lb, Ic, Id, le, X, XI XII, XIII, XIV, XV, XVI, 
XVII, XVIII, XIX, XX and XXI and groups II, III, iv, V, VI, 
VII, VIII and IX are defined as above. 

Compounds of the formula la and lb may be prepared as 
10 described in United States Patent Application 988,653, which 
was filed on December 10, 1992. This application is 
incorporated herein by reference in its entirety. 

Compounds of ' the formula Ic may be prepared as 
described in United States Patent Application 932,392, which 
15 was filed on August 19, 1992, and PCT Patent Application 
PCT/US 93/09407, which designates the United States and 
which was filed in the United States Receiving Office on 
October 7, 1993 and published as WO 94/13663 on June 23, 
1994. These applications are incorporated herein by 
20 reference in their entirety. 

Compounds of the formula Id may be prepared as 
described in PCT Patent Application PCT/US 92/03571, which 
designates the United States and which was filed in the 
United States Receiving Office on May 5, 1992 and published 
25 as WO 93/00331 on January 7, 1993. This application is 
incorporated herein by reference in its entirety. 

Compounds of the formula le may be prepared as 
described in United States Patent Application 123,306, which 
was filed on September 17, 1993 and in PCT Patent 
30 Application PCT/IB 94/00221, which designates the United 
States and which was filed in the International Bureau on 
July 18, 1994. This application is incorporated herein by 
reference in its entirety. 

When R' is a group of the f rroula II, the starting 
35 materials of the formula NHjR' that ' are used in the 
preparation of compounds f the formulae la, lb, Ic, Id and 
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le may be prepared as described in United States Patent 
5.162,339, which issued on November 11, 1992. This patent 
is incorporated herein by reference in its entirety. 

vmen r' is a group of the formula III, the starting 
5 materials of the formula HH^ that are used in the 
preparation of compounds of the formulae la, lb, Ic, Id and 
le may be prepared as described in PCT Patent Application 
PCT/US 91/02653, which designates the United States, was 
filed in the united States Receiving Office on April 25, 
10 1991 and was published as WO 91/18899 on December 12, 1991. 
This application is incorporated herein by reference in its 
entirety. 

When R» is a group of the formula IV, V or VI. the 
starting materials of the formula NH,R' that are used in the 

15 preparation of compounds of the formulae la. lb, ic. Id and 
le may be prepared as described in PCT Patent Application 
PCT/US 91/03369, Which designates the United States, was 
filed on in the United States Receiving Office May 14, 1991 
and was published as WO 92/01688 on February 6, 1992. This 

20 application is incorporated herein by reference in its 
entirety. 

When is a group of the formula VII, the starting 
materials of the formula mjB^ that are used in the 
preparation of compounds of the formulae la, lb, Ic, Id and 

25 le may be prepared as described in United States Patent 
5,232,929, Which issued on August 3, 1993, United States 
Patent Application 800,667, filed November 27, 1991, PCT 
Patent Application PCT/US 91/02541, which designates the 
united States, was filed in the United States Receiving 

30 Office on April 12, 1991 and was published as WO 91/18878 on 
December 12, 1991, and PCT Patent Application PCT/US 
92/00065, which designates the United States, was filed in 
the united States Receiving Office on January 14, 1992 and 
was publish d as WO 92/17449 on October 15. 1992. These 

35 applications ar incorporated herein by reference in their 
entir ty. 
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10 



When R» is a group of the formula VIII, the starting 
materials of the formula HHjR» that are used in the 
preparation of compounds of the formulae la, lb, Ic, Id and 
le may be prepared as described in PCT Patent Application 
PCT/US 91/05776, which designates the United States, was 
filed in the United States Receiving Office on August 20, 
1991 and was published as WO 92/06079 on April 16, 1992,' 
United States Patent Application 800,667, filed November 27.' 
1991 and PCT Patent Application PCT/US 92/00065, which 
designates the United States, was filed in the United States 
Receiving Office on January 14, 1992 and was published as WO 
92/17449 on October 15, 1992. These applications are 
incorporated herein by reference in their entirety. 

When R' is a group of the formula IX, the starting 
15 materials of the formula NHjR' that are used in the 
preparation of compounds of the formulae la, lb, ic, id and 
le may be prepared as described in United States Patent 
Application Serial No. 719,884, filed June 21, 1991 and PCT 
Patent Application PCT/US 92/04697, which designates the 
20 united States and which was filed in the United States 
Receiving Office on June 11, 1992 and published as WO 
93/00330 on January 7, 1993. These applications are 
incorporated herein by reference in their entirety. 

Compounds of the formula X may be prepared as described 
25 in PCT Patent Application PCT/US 92/04002, which designates 
the United States, was filed in the United States Receiving 
Office on Hay 19, 1992 and was published as WO 92/15585 on 
September 17, 1992. This application is incorporated herein 
by reference in its entirety. 
30 Compounds of the formula XI may be prepared as 

described in PCT Patent App ation PCT/US 92/04697, which 
designates the United States, and which Was filed in the 
United States Receiving Office on June ii, 1992 and 
published as WO 93/00330 on January 7, 1993. This 
35 applioatioh is incorporated herein by reference in its 
entirety. 
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10 



compounds of the formula XII may be prepared as 
described in PCT Patent Application PCT/US 92/07730, which 
designates the United States and which was filed in the 
United States Receiving Office on September 18, 1992 and 
published as WO 93/10073 on May 27, 1993- This application 
is incorporated herein by reference in its entirety. 

compounds of the formula XIII may be prepared as 
described in PCT Patent Application PCT/US 92/06819, which 
designates the United States and which was filed in the 
United States Receiving Office on August 20, 1992 and 
published as WO 93/06099 on April 1, 1993. This application 
is incorporated herein by reference in its entirety. 

Compounds of the formula XIV may be prepared as 
described in United States Patent Application 885,110, which 
15 was filed on May 18, 1992 and in PCT Patent Application 
PCT/US 93/01429, which designates the United States and 
which was filed in the United States Receiving Office on 
February 23, 1993 and published as WO 93/23380 on November 
25, 1993. These applications are incorporated herein by 
20 reference in their entirety. 

compounds of the formula XV may be prepared by the 
procedure described in PCT Patent Application PCT/US 
92/04002, which designates the United States, was filed on 
May 19, 1992 and published as WO 92/20676 on November 26. 
25 1992. This application is incorporated herein by reference 

in its entirety. 

compounds of the formula XVI may be prepared as 
described in United States Patent Application 026,382, which 
was filed on April 7, 1993, and PCT Patent Application 
30 PCT/US 93/11793, which designates the United States, and 
which was filed on December 10, 1993 in the U.S. Receiving 
Office and published as WO 94/20500 on September 15, 1994. 
These applications ar incorporated herein by reference in 
their entirety. 

35 compounds of th f rmula XVII may be prepared as 

' described in PCT Patent Application PCT/US 93/09169, which 
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designates the United States and which was filed in the U.S. 
Receiving Office on September 30, 1993 and published as 
WO 94/10170 on May 11, 1994. This application is 
incorporated herein by reference in its entirety. 
5 Compounds of the formula XVIIX may be prepared as 

described in PCT Patent Application PCT/US 93/09168, which 
designates the United States and which was filed in the U.S. 
Receiving Office on September 30, 1993 and published as 
wo 94/08997 on April 28, 1994. This application is 
10 incorporated herein by reference in its entirety. 

Compounds of the formula XIX may be prepared as 
described in PCT Patent Application PCT/JP 94/00781, which 
designates the United States and which was filed in the 
Japanese Receiving Office on May 13, 1994. This application 
15 is incorporated herein by reference in its entirety. 

Compounds of the formula XX may be prepared as 
described in PCT Patent Application PCT/JP 94/01092, which 
designates the United States and was filed in the Japanese 
Receiving Office on July 5, 1994. This application is 
20 incorporated herein by reference in its entirety. 

Compounds of the formula XXI may be prepared as 
described in PCT Patent Application PCT/JP 94/01514, which 
designates the United States and was filed in the Japanese 
Receiving Office on September 13, 1994. This application is 
25 incorporated herein by reference in its entirety. 

The compounds of the formulae la, lb, Ic, Id, le, X, 
XI, XII, XIII, XIV, XV, XVI, XVII, XVIII and XIX 
(hereinafter referred to, collectively, as the "therapeutic 
agents**) and the pharmaceutical ly acceptable salts thereof 
30 are useful as substance P receptor antagonists, i.e., they 
possess the ability to antagonize the effects of tachykinins 
at the substance P receptor site in mammals. They and other 
NK-l antagonists are able to function as therapeutic agents 
in the treatment and prevention of disorders of the eye such 
35 as glaucoma, ocular hypertension, miosis, excess lacrimation. 
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and breakdown of the blood aqueous barrier in mammals, 
including humans. 

The therapeutic agents that are basic in nature are 
capable of forming a wide variety of different salts with 
5 various inorganic and organic acids. Examples of acids that 
form suitable pharmaceutically acceptable salts for use in 
this invention are those that form non-toxic acid addition 
salts, i.e., salts containing pharmacologically acceptable 
anions, such as the hydrochloride, hydrobromide , 

10 hydroiodide, nitrate, sulfate, bisulfate, phosphate, acid 
phosphate, acetate, liactate, citrate, acid citrate, 
tartrate, bitartrate, succinate, maleate, fumarate, 
gluconate, saccharate, benzoate, methanesulfonate, 
ethanesulf onate , benzenesulf onate, p-toluenesulf onate and 

15 pamoate [i.e., i ; i '-methylene-bis- (2-hydroxy-3- 
naphthoate) ] salts . 

Although such salts must be pharmaceutically acceptable 
for administration to animals, it is often desirable in 
practice to initially isolate a therapeutic agent from the 

20 reaction mixture as a pharmaceutically unacceptable salt and 
then simply convert the latter back to the free base 
compound by treatment with an alkaline reagent and 
subsequently convert the latter free base to a 
pharmaceutically acceptable acid addition salt. The acid 

25 addition salts of the base therapeutic agents of this 
invention are readily prepared by treating the base compound 
with a substantially equivalent amount of the chosen mineral 
or organic acid in an aqueous solvent medium or in a 
suitable organic solvent, such as methanol or ethanol. Upon 

30 careful evaporation of the solvent, the desired solid salt 
is readily obtained. 

Those therapeutic agents of this invention that are 
also acidic in nature are capabl of forming base salts with 
various pharmacologically acceptabl cations. The chemical 

35 bases that are used as reagents to ' prepare the 
pharmaceutically acceptable base salts of the therapeutic 
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ag nts are th se that form non-toxic base salts with the 
acidic therapeutic agents. Such non-toxic base salts 
include those derived from such pharmacologically acceptable 
cations as sodium, potassium, calcium and magnesium, etc* 
5 These salts can easily be prepared by treating the 
corresponding acidic compounds with an aqueous solution 
containing the desired pharmacologically acceptable cations, 
and then evaporating the resulting solution to dryness, 
preferably under reduced pressure. Alternatively, they may 
10 also be prepared by mixing lower alkanolic solutions of th 
acidic compounds and the desired alkali metal alkoxide 
together, and then evaporating the resulting solution to 
dryness in the same manner as before, in either case, 
stoichiometric quantities of reagents are preferably 
15 employed in order to ensure completeness of reaction and 
maximum yields of the desired final product. 

As indicated above, therapeutic agents and their 
pharmaceutically acceptable salts exhibit substance P 
receptor binding activity. They and other NK-1 antagonists 
20 are of value in the treatment and prevention of glaucoma, 
ocular hypertension, miosis, excess lacrimation and 
breakdown of the blood aqueous barrier in mammals, including 
humans . 

Other substance P receptor antagonists that are 
25 expected to exhibit activity for the treatment and 
prevention of the foregoing eye disorders in mammals, 
including humans, are those compounds described in the 
following references: European Patent Application EP 
499,313, published; August 19, 1992; European Patent 
30 Application EP 52p,555, published December 30, 1992; 
European Patent Application EP 522,808, published January 
13, 1993, European Patent Application EP 528,495, published 
February 24, 1993, PCT Patent Application WO 93/14084, 
published July 22, 1993, PCT Patent Application WO 93/01169, 
35 published January 21, 1993, PCT Patent Application WO 
93/01165, published January 21, 1993, PCT Patent Application 
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WO 93/01159, published January 21, 1993, PCT Patent 
Application WO 92/20661, published November 26, 1992, 
European Patent Application BP 517,589, published December 
12, 1992, European Patent Application EP 428,434, published 
5 May 22, 1991, and European Patent Application EP 360,390, 
published March 28, 1990. 

The therapeutic agents and the pharmaceutical ly 
acceptable salts thereof, as well as other NK-1 antagonists, 
can be administered ' via either the oral, topical or 

10 parenteral routes- In general, these compounds are most 
desirably administered in dosages ranging from about 5.0 mg 
up to about 1500 mg: per day, although variations will 
necessarily occur depending upon the weight and condition of 
the subject being treated and the particular route of 

15 administration chosen. However, a dosage level that is in 
the range of about 0.001 mg to about 21 mg per kg of body 
weight per day is most desirably employed. The preferred 
dosage for oral administration is from about 0.001 to about 
5 mg per kg of body weight per day. Ointments or eyedrops 

20 will preferably contain the active agent in a concentration 
of about 0.01 to about 5 percent, more preferably about 1%. 

Variations may nevertheless occur depending upon the 
species of animal being treated and its individual response 
to said medicament, as well as on the type of pharmaceutical 

25 formulation chosen and the time period and interval at which 
such administration is carried out. In some instances, 
dosage levels below the lower limit of the aforesaid range 
may be more than adequate, while in other cases still larger 
doses may be employed without causing any harmful side 

30 effect, provided that such larger doses are first divided 
into several small doses for administration throughout the 
day. 

The therapeutic agents, and their pharmaceutically 
acceptable salts, as well as other NK-1 antagonists may be 
35 administer d' a^ ne or in combination with pharmaceutically 
acceptable carriers or diluents by either of the routes 
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previously indicat d, and such administration may be carried 
out in single or multiple doses » More particularly, the 
novel therapeutic agents of this invention can be 
administered in a wide variety of different dosage forms, 
5 i.e., they nay be combined with various pharmaceutically 
acceptable inert carriers in the form of tablets, capsules, 
lozenges, troches, hard candies, suppositories, aqueous 
suspensions, injectable solutions, elixirs, syrups, and the 
like. Such carriers include solid diluents or fillers, 
10 sterile aqueous media and various non-toxic organic 
solvents, etc. Moreover, oral pharmaceutical compositions 
can be suitably sweetened and/or flavored. In general, the 
therapeutic compounds of this invention are present in such 
dosage forms at concentration levels ranging from about 5,0% 
15 to about 70% by weight. 

For oral administration, tablets containing various 
excipients such as microcrystalline cellulose, sodium 
citrate, calcium carbonate, dicalcium phosphate and glycine 
may be employed along with various disintegrants such as 
20 starch (and preferably corn, potato or tapioca starch), 
alginic acid and certain complex silicates, together with 
granulation binders like polyvinylpyrrolidone, sucrose, 
gelatin and acacia. ^Additionally, lubricating agents such 
as magnesium stearate, sodium lauryl sulfate and talc are 
25 often very useful for tabletting purposes. Solid 
compositions of a similar type may also be employed as 
fillers in gelatin capsules; preferred materials in this 
connection also include lactose or milk sugar as well as 
high molecular weight; polyethylene glycols. When aqueous 
30 suspensions and/or ; elixirs are desired for oral 
administration, the active ingredient may be combined with 
various sweetening or flavoring agents^ coloring matter or 
dyes, and, if so desired, emulsifying and/ or suspending 
agents as well, together with such diluents as water, 
35 ethanol, propylene glycol, glycerin and various like 
combinations thereof . 
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10 



For parenteral administration, solutions of a 
therapeutic agent in either sesame or peanut oil or in 
aqueous propylene glycol may be employed. The aqueous 
solutions should be suitably buffered if necessary and the 
liquid diluent first rendered isotonic. These aqueous 
solutions are suitable for intravenous injection purposes. 
The oily solutions are suitable for intraarticular, 
intramuscular and subcutaneous injection purposes. The 
preparation of all these solutions under sterile conditions 
is readily accomplished by standard pharmaceutical 
techniques well known to those skilled in the art. 

The activity of the therapeutic agents as substance P 
receptor antagonists may be determined by their ability to 
inhibit the binding of substance P at its receptor sites in 
15 bovine caudate tissue, employing radioactive ligands to 
visualize the tachykinin receptors by means of 
autoradiography. The substance P antagonizing activity of 
the herein described compounds may be evaluated by using the 
standard assay procedure described by M. A. Cascieri et al., 
20 as reported in the .Tmir-nal of Riologicail fflWigtJnC r Vol. 
258, p. 5158 (1983). i This method essentially involves 
determining the concentration of the individual compound 
required to reduce by 50% the amount of radiolabelled 
substance P ligands at! their receptor sites in said isolated 
25 cow tissues, thereby affording characteristic XC50 values for 
each compound tested. I 

in this procedure, bovine caudate tissue is removed 
from a -70*»C freezer ^nd homogenized in 50 volumes (w./v.) 
of an ice-cold 50 mM Trie (i.e., trlmethamine which is 
30 2-amino-2-hydroxymethyl-l, 3-propanediol) hydrochloride 
buffer having a pH of 7.7. The homogenate is centrifuged at 
30,000 X G for a period of 20 minutes. The pellet is 
resuspended in 50 volumes of Tris buffer, rehomogenized and 
then recentrifuged at 30,000 x G for another twenty-minute 
35 period. The pellet is then resuspended in 40 volumes of 
ice-c Id 50 mM Tris buffer (pH 7.7) containing 2 nM f 
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calciiiin chloride, 2 inM of magnesium chloride, 4 fig/ml of 
bacitracin, 4/ig/ml of leupeptin, 2nq of chymostatin and 200 
g/ml of bovine serum albumin. This step completes the 
production of the tissue preparation. 
5 The radioligand binding procedure is then carried out 

in the following manner, viz., by initiating the reaction 
via the addition of loO m1 of the test compound made up to 
a concentration of l mM, followed by the addition of 
100 Ml of radioactive ligand made up to a final 
10 concentration 0.5 mM and then finally by the addition of 800 
Ul of the tissue preparation produced as described above. 
The final volume is thus 1.0 ml, and the reaction mixture is 
next vortexed and incubated at room temperature 20«C) 
for a period of 20 minutes. The tubes are then filtered 
15 using a cell harvester, and the glass fiber filters (Whatman 
GF/B) are washed four times with so mM of Tr is buffer (pH 
7.7), with the filters having previously been presoaked for 
a period of two hours prior to the filtering procedure. 
Radioactivity is then determined in a Beta counter at 53% 
counting efficiency, and the IC„ values are calculated by 
using standard statistical methods. 



20 
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1. A method of treating or preventing a disorder of 
the eye selected from glaucoma, ocular hypertension, miosis, 
excess lacrimation and breakdown of the blood aqueous 
barrier in a mammal, comprising administering to said mammal 
10 (a) an amount of a compound of the formula 
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wherein A is a ring system selected from phenyl, naphthyl, 
35 thienyl, qufnolinyl and indolinyl, and wherein the sidechain 
containing NR'r' is attached t a carbon atom of ring system 
A; 
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AA is an aryl group selected from phenyl, naphthyl, 
thienyl, dihydroquinolinyl and indolinyl, and wherein the 
sidechain containing NR^R' is attached to a carbon atom of 
AA; 

5 AAA is an aryl group selected from phenyl, naphthyl, 

thienyl, dihydroquinolinyl and indolinyl, and wherein the 

-CHjPR' sidechain is attached to a carbon atom of ring AAA; 

p is NRS O, S, so or SOj; 

1 I 
10 Q is SO2, NH, -N(CrC«)alkyl or (CrCfi) alkyl-N-so^- 

I 

wherein the point of attachment of said (C,-C,)al)cyl-N-S02- to 
ring AAA is the nitrogen atom and the point of attachment to 
15 X* is the sulfur atom; 

is hydrogen, halo or (q-Cfi) alkyl, S-(C,-C3) alkyl, 
halo or {C,-C,) alkoxy optionally substituted with from one 
to three fluorine atoms; 

is hydrogen, (Ci-C^) alkyl, S- (C1-C3) alkyl, halo or (C,- 
20 Cj) alkoxy optionally substituted with from one to three 

fluorine atoms; 

w is hydrogen, (C1-C5) alkyl optionally substituted with 
from one to three fluorine atoms, -S (O),- (Cj-C*) alkyl wherein 
V is zero, one or two, halo or {CrCe) alkoxy optionally 
25 substituted with from one to three fluorine atoms; 

X> is hydrogen, (C,-C,o) alkoxy optionally substituted 
with from one to three fluorine atoms or (Cj-Cio) alkyl 
optionally substituted with from one to three fluorine 
atoms ; 

30 and X' are independently selected from hydrogen, 

halo, nitro, (C,-C,o) alkyl optionally substituted with from 
one to three fluorine atoms, {CrC,o) alkoxy optionally 
substituted with from one to three fluorine atoms, 
trifluoromethyl, hydr xy, phenyl, cyano, amino, (0,-0*)- 

^5 O 

II 

aikylamino, di-(C,-C,)alkylamino, -C-NH-(CrC6) alkyl, (0,-0,)- 

40 
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10 



15 



20 



alkyl-c-NH-(C,-c,) alkyl, hydroxy (q-C J alky 1, (C,-c,) alkoxy (C.- 
5 O O 

D U 

C4)alkyl, -NHCH and -NHC-(c,-Cc) alkyl; 

X* is a four to six meiDbered heterocyclic ring 
containing from one to three heteroatoms selected from 
sulfur, nitrogen and oxygen (e.g., thiazolyl, pyrrolyl, 
thienyl, triazolyl, oxazolyl, oxadiazolyl, thiadiazolyl or 
imidazolyl) , wherein said heterocyclic ring nay optionally 
be substituted with from one to three eubstituents, 
preferably with from zero to two substituents, independently 
selected from phenyl, (C,-C,) alkyl optionally substituted 
with from one to three fluorine atoms, (q-C^) alkoxy 
optionally substituted with from one to three fluorine atoms 
and halo; 

R is a 4, 5 or 6 membered heterocyclic ring containing 
from one to three heteroatoms selected from oxygen, nitrogen 
and sulfur (e.g., thiazolyl , azetidinyl , pyrrolyl , 
pyrazolyl, 1, 2 ,3-tr;^azolyl, 1, 2 , 4-triazolyl, isothiazolyl, 
imidazolyl, isoxazblyl, or oxazolyl) wherein said 
heterocyclic ring may contain from zero to three double 
bonds and may optionally be substituted with one or more 
substituents, preferably one or two substitueiits, 
independently selected from (C,-Q) alkyl optionally 
substituted with from one to three fluorine atoms and (Cj-C^) 
alkoxy optionally substituted with from one to three 
30 fluorine atoms; 

is selected from amino, (C,-C4)alkylamino, di-(c,- 
C,)alkylamino, -S(0)v-(C,-Cio) -alkyl wherein v is zero, one or 
two, -S(0),-aryl wherein v is zero, one or two, -o-aryl, 
-S02NR*r5 wherein eacli of R* and R* is, independently, (c,- 
Cft) alkyl, or R* and R% together with the nitrogen to which 
they are attached, form a saturated ring containing one 
nitrogen and from 3 to 6 
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O 9 



carbons, -NHC(C,-C.)alkyl, -NHCCF,, (c.-c.o)alkyl-N-SOr (C,- 
C.o)alkyl wherein one or both of the alkyl moieties nay 
optionally be substituted with from one to three fluorine 

atoms, -N(SO,-(C,-C.o)alkyl)a (C,-C.„)aUcyl-K-SO,-aryl; and 
wherein the aryl moieties of said -S(0),-aryl. -0-aryl and 



(C,-C,o)alkyl-N-SO,-aryl are independently selected from 
phenyl and benzyl and may optionally be substituted with 
from one to three substituents independently selected from 
15 (C,-C4) alkyl, (C,-C4)allcoxy and halo; 

or R* is a group having the formula 





II or ^% 
♦ N- 

wherein a is 0. 1 or 2 and the asterisk represents a 
position meta to the R'irtlCM, side chain; 

the dotted lines in formula lb represent that one of 
25 the X-Y and Y-Z bonds may optionally be a double bond; 

X is selected from -CH-, -CHj-, -0-, -S-, -SO-, -SO,-, 
-H(R*)-, -HH-, =N-. -CH[(C,-C,)alkyl]-, =C[ (C-C.) alkyl)-. 

-CHCCeHj)- and -CCCjH,)-; 

V is selected from C=0, C-HR*, C=S, -CH-. -CHj-, =C[(C,- 
30 Oalkyl]-, -CH[(C,-C) alkyl]-. =C(CA)-r -CHCCA)-, -N-. 
-HH-, -NCR*)-, -C(halo)-. .C{Oie)-, -CCSlf)-. -C(NR*)-, -0-. 
-S- and SOj, wherein the phenyl moieties of said =C«VI,)- and 
-CH(CA)- may optionally be substituted with from one to 
three substituents independently selected from 
trifluoromethyl and hklo, and wherein the alkyl moieties of 
said -t(C,-c,)alkyl]- and -CH[C,-C)alkyl]- may optionally be 
substituted with from on to three fluorine atoms; 
2 is selected from -CH-, -CH,-, =H-, -NH-, -S-, 
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-N(R«)-, =C(CVl3)-, -CH(C<^H5)-, =C[(q-C,) alkyli- and -CH[(C,- 
C^)alkyl]-; 

or X, Y and Z, together with the two carbon atoms 
shared between the benzo ring and the XY2 ring, form a fused 
5 pyridine or pyrimidine ring; 

R* is (C,-Ce) alKyl or phenyl; 

is hydrogen or -C02(c,-C,o)alkyl; 
R' is selected from 
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wherein and R'*' are independently selected from furyl, 
thienyl, pyridyl, indolyl, biphenyl and phenyl, wherein said 
phenyl may optionally be substituted with one or two 
substituents independently selected from halo, (C,-C,o) alkyl 
5 optionally substituted with from one to three fluorine 
atoms, (Ci-Cio) alkoxy optionally substituted with from one to 
three fluorine atoms, carboxy, benzyloxycarbonyl and (C1-C3) 

alkoxy-carbonyl ; 

R^ is selected from (C^-C^) branched alkyl, (Cj-Cc) 
10 branched alkenyl, (C5-C7) cycloalkyl, and the radicals named 
in the definition of R*; 

R» is hydrogen or (Cj-C^^) alkyl; 

R' and are independently selected from phenyl, 

biphenyl, naphthyl, pyridyl, benzhydryl, thienyl and furyl, 
15 and R' and R" may optionally be substituted with from one to 
three substituents independently selected from halo, (C,-Cio) 
alkyl optionally substituted with from one to three fluorine 
atoms and (C,-Cio) alkoxy optionally substituted with from one 
to three fluorine atoms; 

is (CH2), wherein 1 is an integer from one to three, 
or is a group of the formula 



20 



25 




<J) 



2* is oxygen, sulfur, amino, (CrC3)alkylamino or (CHj). 
wherein n is zero, one or two; 

X is an integer from zero to four; 
30 y is an integer from zero to four; 

2 is an integer from one to six, wherein the ring 
containing (CH,). may contain from zero to three double bonds, 
and one of the carbons of (CHj). may optionally be replaced 
by oxyg n, sulfur or nitrogen; 
35 o is two or thr e; 

p is zer r one; 
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r is ne, two or three; 

R" is thienyl, biphenyl or phenyl optionally 
substituted with one or two substituents independently 
selected from halo, (C,-C,o) alkyl optionally substituted with 
5 from one to three fluorine atoms and (C,-C,o) alkoxy 
optionally substituted with from one to three fluorine 
atoms; 

X* is (CHj), wherein q is an integer from 1 to 6, and 
wherein any one of the carbon-carbon single bonds in said 
10 (CHi), may optionally be replaced by a carbon-carbon double 
bond, and wherein any one of the carbon atoms of said (CHj) 
may optionally be substituted with R", and wherein any one 
of the carbon atoms of said (CHi), may optionally be 
substituted with R**; 

^ is an integer from 0 to 8, and any one of the 
carbon-carbon single bonds of (CHj)., wherein both carbon 
atoms of such bond are bonded to each other and to another 
carbon atom in the (CHj)^ chain, may optionally be replaced 
by a carbon-carbon double bond or a carbon-carbon triple 
20 bond, and any one of the carbon atoms of said (CHj)^ may 
optionally be substituted with R"; 

R" is a radical selected from hydrogen, (Ci-Cj) straight 
or branched alkyl, (Ca-C^) cycloalkyl wherein one of the 
carbon atoms may optionally be replaced by nitrogen, oxygen 
25 or sulfur; aryl selected from biphenyl, phenyl, indanyl and 
naphthyl; heteroaryl selected from thienyl, furyl, pyridyl, 
thiazolyl, isothiazolyl, oxazolyl, isoxazolyl, triazolyl, 
tetrazolyl and quinolyl; phenyl- (Cj-Cj) alkyl, benzhydryl and 
benzyl, wherein the point of attachment on R" is a carbon 
30 atom unless R*^ is hydrogen, and wherein each of said aryl 
and heteroaryl groups and the phenyl moieties of said 
benzyl, phenyl- (Ci-Cs) alkyl and benzhydryl may optionally be 
substituted with one or more substituents independently 
selected from halo, nitro, (C,-C,o)alky^ optionally 
35 substituted with from ne to three fluorine atoms, 
(C,-Cio) alkoxy ptionally substituted with 
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from one to three fluorine atoms, amino, hydroxy- (Ci- 
Cfi) alkyl, (Ci-C6)alkoxy-(C,-C5) alkyl, (Ci-q^) -alkylamino, 
O 0 

II II 
5 (Ci-C«) alkyl-O-C-, (C^-C^) alkyl-O-C- (C1-C4) alkyl, 

O O 

(C,-C«) alkyl-C-O- , (Ci-C*) alkyl-C- (C,-c«) alkyl-O- , 

10 

o o 

n II 

(Ci-Cft) alkyl-C- , (Cj-Cj) alkyl-C- (C.-Ce) alkyl-, 

15 O 

di-(Ci-Cft)alkylamino, r-CNH- (C,-Cfi) alkyl, 

O 0 0 

20 II I II 

(C,-e«)-alkyl-C-NH-(C,-Cft) alkyl, -NHCH and -NHC- (C,-Ca) alkyl; 

and wherein one of the phenyl moieties of said benzhydryl 

may optionally be replaced by naphthyl, thienyl, furyl or 

pyridyl; 

25 is hydrogen, phenyl or (Ci-C^) alkyl; 

or r" and R", together with the carbon to which they 
are attached, form a iatiirated carbocyclic ring having from 
3 to 7 carbon atoms wherein one of said carbon atoms that is 
neither the point of attachment of the spiro ring nor 

30 adjacent to it may optionally be replaced by oxygen, 
nitrogen or sulfur; 

r" and r" are each independently selected from 
hydrogen, hydroxy, halo, amino, 0x0 (=0), cyano, hydroxy- (C,- 
C6)alkyl, (Ci-Cj)alkoxy-(Ci-C6) alkyl, (CrC6)alkylamino, 

35 

O 

II 

di-(C,-C5)alkylamino, (Ci-C;6)alkoxy, -C-OH, 
O o 

40 II I 

(Ci-C«) alkyl-O-C- , (C1-C5) alkyl-O-C- (Ci-C^) alkyl , 

O a 

g I • 

45 (C,-Cj) alkyl-C-O-, (Ci-Cfi) alkyl-C- (Ci-q,) alkyl-O-, 
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0 0 

1 I 

(CrC6)al)cyI-C-, (C,-C«)alkyl-C-(C,-C6)alkyl-, and the radicals 

5 set forth in the definition of R*^• 

O 

R" is NHCR", NHCHjR", S0^^\ G^^ COjd or one of the 
10 radicals set forth in any of the definitions of R", r" and 
R"; 

R" is oximino («=NOH) or one of the radicals set forth 
in any of the definitions of R", r" and r"; and 

R^* is (C,-C6)alkyl, hydrogen, phenyl or phenyl (C,- 
15 C4)alkyl; 

G is selected from the group consisting of CHj, 
nitrogen, oxygen, sulfur and carbonyl; 

R^ is a monocyclic or bicyclic heterocycle selected 
from the group consisting of pyrimidinyl, benzoxazolyl, 
20 2,3-dihydro-3-oxobenzisosulfonazol-2-yl, morpholin-l-yl, 
thiomorpholin-l-yl , benzof uranyl , benzothienyl , indolyl , 
isoindolyl, isoquinolinyl, furyl, pyridyl, isothiazolyl, 
oxazolyl, triazolyl, tetrazolyl, guinolyl, thiazolyl, 
thienyl, and groups of the formulae 

25 




30 

wherein B and D are selected from carbon, oxygen, and 
nitrogen, and at least one of B and D is other than carbon; 
£ is carbon or nitrogen; n is an integer from 1 to 5; and 
any one of the carbons 3f the (CHz)^ or (CHi)^^.! may be 
35 optionally substituted with (C|-C4)alkyl or (C2-P6) 
spiroalkyl, and either any two of the carb n atoms of said 
(CH})^ and (CH^),^! may be bridged by a one or two carbon atom 
linkage, or any' ne pair of adjacent carbons f said (CH2)a 
and (CH2)o+i nay form, together with from one to three carbon 



W 96/14845 



PCT/IB9S/00S1I 



-97- 

atoms that are not members of the car bony 1 containing ring, 
a (Cj-Cj) fused carbocyclic ring; 

with the proviso that (a) when m is 0, one of R*^ and R*'' 
is absent and the other is hydrogen, (b) when R' is a group 
5 of the formula VIIX, R*^ and r" cannot be attached to the 
same carbon atom, (c) when R^^ and R^^ are attached to the 
same carbon atom, then either each of R*'* and r" is 
independently selected from hydrogen, fluoro, (Ci*C6)alkyl, 
hydroxy- (Ci-C4)alkyl and (C,-C6) alkoxy- (Ci-C«) alJcyl, or R" and 

10 r", together with the carbon to which they are attached, 
form a (Cj-Ce) saturated carbocyclic ring that forms a spiro 
compound with the nitrogen-containing ring to which they are 
attached; (d) R*^ and R" cannot both be hydrogen; (e) when R** 
or R*' is attached to a carbon atom of 3C^ or (CH2}, that is 

15 adjacent to the ring nitrogen, then R" or R", respectively, 
must be a substituent wherein the point of attachment is a 
carbon atom; and (f) neither R", R", R** nor R" can form a 
ring with R^; 

or a pharmaceutically acceptable salt thereof, that is 
20 effective in treating pr preventing such disorder; or 
(b) an amount of! a compound having the formula 



25 




(X) 



wherein W is Y or XCCHj).; 

Y is optionally substituted (C,-€Jfi)alkyl, optionally 
30 substituted (C2-C6)alkenyl or optionally substituted (C3- 
C,)cycloalkyl; 

X is optionally : substituted {C,-Cfl)alkoxy, hydroxy, 
CONR'R^ COiR*, CHR*0RS CHR'NRW, COR*, CONR'OR* r optionally 
substituted aryl, wherein said aryl is selected from phenyl, 
35 naphthyl, pyridyl, quin lyl, thienyl, furyl, ph noxyphenyl, 
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oxazolyl, tetrazolyl, thiazolyl, imidazolyl and pyrazolyl; 
and n is an integer from zero to six; 

Ar^ Ar^ and Ar^ are each, independently, optionally 
substituted aryl, wherein said aryl is selected from phenyl, 
5 naphthyl, pyridyl, quinolyl, thienyl, furyl, phenoxyphenyl , 
oxazoXyl, tetrazolyl, thiazolyl, imidazolyl and pyrazolyl? 

and R\ and are independently selected from 

hydrogen, optionally substituted (Ci-C6)alkyl, optionally 
substituted (C,-C«) alkoxy, optionally substituted (Cj- 
10 C8)cycloalkyl, optionally substituted aryl, wherein said aryl 
is selected from phenyl, naphthyl, pyridyl, quinolyl, 
thienyl, furyl, phenoxyphenyl , oxazolyl, tetrazolyl, 
thiazolyl, imidazolyl and pyrazolyl; and optionally 
substituted (Cj-C,) heterocyclic groups, wherein said 
15 heterocyclic groups are selected from pyrrolidine, 
piperidino, morpholino, piperazinyl and thiamorpholino; 

and wherein the substituents on the foregoing 
substituted alkyl, alkenyl, cycloalkyl and alkoxy groups are 
independently selected from halo, nitro, amino, <C,-C4)alkyl, 
20 (C,-C4) alkoxy, trif luororaethyl and trif luoromcthoxy ; 

and wherein tlie substituents on the foregoing 
substituted (Ci-C,) heterocyclic groups are attached to a 
sulfur or nitrogen atpm on the ring and are independently 
selected from oxygen, di-oxygen and (Cj-C<) alkyl when 
25 attached to a ring sulfur atom, and are independently 
selected from oxygen and (0,-04) alkyl when attached to a ring 
nitrogen atom; 

and wherein the ,substituents on said substituted Ar' 
groups are independently selected from (€,-0^) alkyl 
30 optionally substituted with from one to three halo groups, 
(Ci-C«}alkox optionally substituted with from one to three 
halo group,, (C,-Cfi)alkylsulf inyl, (Cj-C^) alkenyl, (C,- 
Cft)alkylthio, (Cj-Cfi) alkylsulf onyl, (C,-q6)alkylsulfonylamino, 
and di-(Ci-c;5)alkylamino wherein one or both of the alkyl 
35 groups may be ptionally substituted with a (C,- 
C«)alkyl8Ulfonyl, or (q-C^) alkylsulf inyl group; 
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and wherein the substituents on said substituted Ar' and 
Ar^ groups are independently selected from (C,-C4)allcyl, (Cj- 
C4) alkojcy , (CrC4) alkylthio, (q- C4) alkylsulf inyl , di- (Cr 
C4)alkylamino, trif luoromethyl and trif luoromethoxy; with the 
5 proviso that when Y is unsubstituted or is substituted with 
(Ci-C4)alkyl, it is attached to the 4- or 6-position of the 

quinuclidine ring; 

or a phannaceutically acceptable salt thereof, that is 
effective in treating or preventing such disorder; or 
10 (c) A method of treating or preventing emesis in a 

mammal, comprising administering to said mammal an amount of 
a compound having the formula 



15 




(XI) 



wherein R* is selected from hydrogen, (Cj-Cj) straight or 
20 branched alkyl, (Cj-C,) cycloalkyl wherein one of the carbon 
atoms may optionally be replaced by nitrogen, oxygen or 
sulfur; aryl selected from phenyl, biphenyl, indanyl and 
naphthyl; heteroaryl selected from thienyl, fiiryl, pyridyl, 
thiazolyl, isotliiazolyl, oxazolyl, isoxazolyl, triazolyl, 
25 tetrazolyl and quinolyl; phenyl (Cj-C*) alkyl, benzhydryl and 
benzyl, wherein each of said aryl and heteroaryl groups and 
the phenyl moieties of said benzyl, phenyl (Cj-Cfi) alkyl and 
benzhydryl may optionally be substituted with one or more 
substituents independently selected from halo, nitro, (Cj-Cj) 
30 alkyl optionally! substituted with from one to three fluorine 
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atoms, (C,-c;j) alkoxy, amino, trihaloalkoxy (e.g., 
trif luoromethoxy) , 

f B 
{Ci-C,)al)cylamino, (Ci-C4)alkyl-o-c-, (C,-Cj) alkyl-o-c- 

? O 
I I 
(C,-C6)alkyl, {CrC«)alkyl-C-o-, (C,-c«) alkyl-c-, 

O o 
(C,-Q)alkyl-o., (C|-C.)alkyl-C-, (C^-CJ alkyl4-, 

0 

(C,-C6)alkyl-, di-(C,-c,)alkylainino, -CNH- (Ci-C«)alkyl, 
9 0 0 



25 



30 



{CrC,)alkyl-C-NH-(c,-C,)alkyl-, -NHCH and -NHC-(C,-C,) alkyl; 
and wherein one of the phenyl moieties of said benzhydryi 
may optionally be replaced by naphthyl, thienyl, furyl or 
pyridyl; 

is aryl selected from phenyl and naphthyl; heteroaryl 
selected from indanyl, thienyl, furyl, pyridyl, thiazolyl, 
isothiazolyl, oxazolyl, isoxazolyl, triazolyl, tetrazolyl 
and quinolyl; and cycloalkyl having 3 to 7 carbon atoms 
wherein one of said carbon atoms may optionally be replaced 
by nitrogen, oxygen or sulfur; wherein each of said aryl and 
heteroaryl groups may optionally be substituted with one or 
more substituents, and said (Cj-C,) cycloalkyl may optionally 
be substituted with one or two substituents, each of said 
substituents being independently selected from halo, nitro, 
35 (C,-qj) alkyl optionally substituted with from one to three 
fluorine atoms, (Ci-Cs) alkoxy substituted with from one to 
three fluorine atoms, amino, phenyl, trihaloalkoxy, 

? 0 

II II 
40 (C,-Cj) alkylamino, -c-NH-(C,-C<i) alkyl, (Cj-c*) alkyl-C- 

0 o 

1 : II ' 

-C-o.(C,-cj alkyl, -CH, -CHjOR", NH(Ci-c,) alkyl-, 

45 
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0 0 O 

II g II 

-KHCH, -NR"C-(C,-C5)alkyl and -NHC- (Ci-C*) alkyl; 

one of R* and is hydrogen and the othar is selected 
5 from hydroxymethyl, hydrogen, (C,-C3)alkyl, (C,-Cg) acyloxy- 
CCj-Cj) alkyl, (C,-Cg)alkoxymethyl and benzyloxymethyl ; 

r' and R* are independently selected from hydrogen, (C,- 
Cjjalkyl and phenyl; 

r' is selected from methyl, hydroxymethyl, 

10 O 

HC-, R»*R^*NC02CH2-, R^^OCOjCHj-, (C1-C4) alkyl-COjCHz-, -CONR"r", 
r"r^*NC02-, R^'OCOj-, C^jCHiCOiCHj-, C6H3CO2CH2-, (Ci-C4)alkyl- 
CH(OH)-, C6HjCH(0H)-, C4H5CH2CH (OH) - , CHjhalo, R^^SOjOCHi, -COjR" 
15 and R^^COj-; 

R**" and R" are independently selected from hydrogen, (Ci- 
C3) alkyl and phenyl; 

R" is hydrogen, benzyl or a group of the formula 

20 I 

R" (CHg), 

wherein m is an integer from zero to twelve, and any one of 
the carbon-carbon single bonds of (CHj)^, where jn both carbon 
atoms of such bond are bonded to each other .tnd to another 

25 carbon atom of the (CHj)™ chain, may optionally be replaced 
by a carbon-carbon double or triple bond, and any one of the 
carbon atoms of (CHi)^ may optionally be substituted with R"; 

R», R", r", R«, R", R'\ R", R^, R" and R" are 
independently selected from hydrogen, (C-Cj) alkyl and 

30 phenyl; 

R^^ and R^' are independently selected from hydrogen, 
hydroxy, halo, amino, carboxy, carboxyCCj-C^) alkyl, (C,- 
C«)alkylamino, di-(C,-C6) alkylamino, (c,-C<i)alkoxy, (0,-0^)- 
o o o 

35 II II i 

, alkyl-O-c-, (C,-Cft)alkyl-0-C-(CrC6) alkyl, (C.-C^) alkyl-C-, 
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(CrC,)alkyl-C-(C,-C,)alkyl-0-, (CrC6)alkyl-C-, (C,-C,)- 
o 

5 J 

alkyl-C-(C,-Cfl)alkyl, (C,-Ce) straight or branched alkyl, (C3- 
C7) cycloalkyl wherein one of the carbon atoms may optionally 
be replaced by nitrogen, oxygen or sulfur; aryl selected 
from phenyl and naphthyl; heteroaryl selected from indanyl, 
10 thienyl, furyl, pyridyl, thiazolyl, isothiazolyl, oxazolyl, 
isoxazolyl, triazolyl, tetrazolyl and quinolyl; phenyl- (Cj- 
C4) alkyl, benzhydryl and benzyl, wherein each of said aryl 
and heteroaryl groups and the phenyl moieties of said 
benzyl, phenyl- (Cz-Cs) alkyl and benzhydryl may optionally be 
15 substituted with one or two substituents independently 
selected from halo, nitro, (C,-Cg) alkyl optionally 
substituted with from one to three fluorine atoms, (C,- 
Ce)alkoxy optionally substituted with from one to three 
fluorine atoms, O 



20 



trif luoromethyl, amino, (Ci-C^) -alkylamino, (Cj-Cg) alkyl-O-C, 
O O 



(C,-C6)alkyl-0-C-(C,-cj alkyl, (C,-CJ alkyl-C-0-, (c,-cjalkyl- 

25 O 0 0 

II II II 

C-(C,-C6)alkyl-0-, (C,-C6)alkyl-C-, (C,-C«) alkyl-C- (C,- 

O 

II 

30 C(i)alkyl-, di- (Cj-Cg) alkylamino, -CNH- (Ci-C^s) alkyl, (Cj^CJ- 

O 0 0 

II II II 

alkyl-c-NH-(C,-Cfi) alkyl, -NHCH and -NHC-(C,-C4) alkyl; and 

wherein one of the phenyl moieties of said benzhydryl may 

35 optionally be replaced by naphthyl, thienyl, furyl or 

pyridyl; 

or R', together with the carbon to which it is attached, 
the nitrogen f the pyrrolidine ring, the carbon to which 
is attached and the carbon to which R* and R* ar/e attached 
40 form a second pyrrolidine ring; with the provis that when 
r', together with the carbon to which it is attached, the 
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20 



30 
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nitrogen of the pyrrolidine ring, the carbon to which is 
attached and the carbon to which and R* are attached, form 
a second pyrrolidine ring (thus forming a bicyclic structure 
containing a bridgehead nitrogen) , either R" is absent or R" 
is present and the nitrogen of the second pyrrolidine ring 
is positively charged; 

or a pharmaceutical ly acceptable salt thereof, that is 
effective in treating or preventing such disorder; or 

(d) an amount of a compound of the formula 

K 

XII 




wherein R* is hydrogen, {Cj-Cj) alkyl, a saturated (C^-Cjo) 
carbocyclic ring system containing two fused rings, a 
saturated (Ca-C,o) carbocyclic bridged ring system containing 
two rings, or benzyl wherein the phenyl moiety of said 
benzyl may optionally be substituted with one or more 
substituents independently selected from halo, (C,-C«) alkyl 
optionally substituted with from one to three fluorine atoms 
and (C,-Cg) alkoity optionally substituted with from one to 
25 three fluorine atoms; 

r2 is hydrogen, benzyl or a group of the formula 



r8 (CH2>„- 



wherein m is an integer from zero to twelve, and any one of 
the carbon-carbon single bonds of (CHj);, wherein both carbon 
atoms of such bond are bonded to each other and to another 
carbon atom of the (CHi)„ chain, may optionally be replaced 
35 by a carbon-carbon double or tripjle bond, and any one of the 
carbon atoms of (CHj)^ may optionally be substituted with r'; 
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and R' are independently selected from hydrogen, 
hydroxy, halo, amino, carboxy, carboxy(C,-C6)al)cyl, 
(C,-C<) alkylamino, di- (Ci-Cg) alJcylamlno, {Cj-Cj) alkoxy , 

0 o 

1 II 

(Ci-Cfi) alkyl-O-C-, (C1-C4) alkyl-O-C- (C,-C«) alkyl-0-, 
0 o 

II II 
(Ci-Cg) alkyl-c-0- , (C,-Cj) alkyl-C- (Ci-cj alkyl-0- , 

0 

(Ci-C6)alkyl-C-, (Ci-CJ straight or branched alkyl, (C3-C7) 
cycloalkyl wherein one of the carbon atoms may optionally be 
replaced by nitrogen, oxygen or sulfur; aryl selected from 
phenyl and naphthyl; heteroaryl selected from indanyl, 
thienyl, furyl, pyridyl, thiazolyl, isothiazolyl, oxazolyl, 
isoxazolyl, triazolyl, tetrazolyl and guinolyl; phenyl- (C2- 
Cft) alkyl, benzhydryl and benzyl, wherein each of said aryl 
and heteroaryl groups and the phenyl moieties of said 
benzyl, phenyl- (Cj-C^) alkyl and benzhydryl may optionally be 
substituted with one or two substituents independently 
selected from halo, nitro, (Cj-C^) alkyl optionally 
substituted with from one to three fluorine atoms, (c,- 
Cfi) alkoxy optionally substituted with from one to three 
fluorine atomsj, 

O 

trifluoromethyl, amino, (Cj-C^) -alkylamino, (Cj-C^i) alkyl-O-C-, 

i 

o o 

D II 

(Ci-C^) alkyl-O-C- (Ci-Cfi) alkyl-, (0^0^) alkyl-c-o- , 

O o 

II II 
(Ci-Cfi) alkyl-C- jc,-Cjalkyl-0-, (CrC^) alkyl-c-, 

O ; ' 
I 

(C^-Cfi) alkyl-C- (C,-Cft) alkyl-, di-tCi-C^) alkylamino, 

O ' O 0 

II D D 

-CNH-(C,-C4) alkyl, (C,-Cj)-al)cyl-C-NH-(C,-C4)aUcyl, -NHCH and 
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O 



-NHC-(C,-C6)alkyl; and wherein one of the phenyl moieties of 
said benzhydryl may optionally be replaced by naphthyl, 
5 thienyl, furyl or pyridyl; 

or R* and r', together with the nitrogen to which they 
are attached, form a saturated or unsaturated monocyclic 
ring containing from three to eight carbon atoms, a fused 
bicyclic ring containing from six to ten carbon atoms, or a 
10 saturated bridged ring system containing from six to ten - 
carbon atoms; 

R* is aryl selected from phenyl and naphthyl; heteroaryl 
selected from indanyl, thienyl, furyl, pyridyl, thiazolyl, 
isothiazolyl, oxazolyl, isoxazolyl, triazolyl, tetrazolyl 

15 and quinolyl; and cycloalkyl having from three to seven 
carbon atoms wherein one of said carbon atoms may optionally 
be replaced by nitrogen, oxygen or sulfur; wherein each of 
said aryl and heteroaryl groups may optionally be 
substituted with one or more substituents , and said (C3-C7) 

20 cycloalkyl may* optionally be substituted with one, two or 
three substituents, each of said substituents being 
independently selected from halo, nitro, (C -C,) alkyl 
optionally su):>stituted with from one to tnree fluorine 
atoms, (Ci-Cg) alkoxy optionally substituted with from one to 

25 three fluorine atoms, phenyl. 



amino, (Ci-C^) alkylamino, -C-NH-(C,-Cj) alkyl, (C,-C6) alkyl-C-, 



O 



O 



II 



30 



o i 0 

-C-0-(C,-Cft) alkyl, -CH, -CH20R»^ NH2(C,-C«) alkyl-, 



35 



0 0 O 

-NHCH, -NHC-CCi-Cfi) alkyl, -NH-S-(C,-Cfi) alkyl and 



40 




o 
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is hydrogen, (Cj-Cg) cycloalkyl, {Ci~C^) straight or 
branched alkyl or phenyl optionally substituted with one or 
more substituents independently selected from halo, (Ci- 
Cg)alkyl optionally substituted with from one to three 
5 fluorine atoms, and (Ci-Ce) alkoxy optionally substituted with 
from one to three fluorine atoms; 

R* is hydrogen, (C,-Cj) alkyl, or phenyl optionally 
substituted with one or more substituents independently 
selected from halo, (Ci-C6)alkyl optionally substituted with 
10 from one to three fluorine atoms and (C,-Cj) alkoxy optionally 
substituted with from one to three fluorine atoms; 

R* is selected from hydrogen, (Cj-C^) straight or 
branched alkyl, (C3-C7) cycloalkyl wherein one of the carbon 
atoms may optionally be replaced by nitrogen, oxygen or 
15 sulfur; aryl selected from phenyl, biphenyl, indanyl and 
naphthyl; heteroaryl selected from thienyl,. furyl, pyridyl, 
thiazolyl, isothiazolyl , oxazolyl, isoxazolyl, triazolyl, 
tetrazolyl and quinolyl; phenyl (Cz-C^) alkyl, benzhydryl and 
benzyl, wherein each of said aryl and heteroaryl groups and 
20 the phenyl moieties of said benzyl, phenyl (C,,-C,>) alkyl and 
benzhydryl may optionally be substituted with one or more 
substituents independently selected from halo, nitro, (Cj-c^^) 
alkyl optionally substituted with from one to three fluorine 
atoms, (Cj-C^) alkoxy, trif luoromethyl , amino, trihaloalkoxy 

O 



25 



(e.g. , trif luoromethoxy) , (Cj-Cj) alkylamino, (Cj-Ca) alkyl-O-C-, 
30 O 0 

g II 

(CrC6)alkyl-0-C-(Ci-Cfi) alkyl, (C,-C4)alkyl-C-0-, 
0 O 



35 



(Ci-Cfi) alkyl-C- (Ci-CJ alky 1-0- , (C,-Cfi) alkyl-C- , 
o 

(Ci-Cft) alkyl-C- (CrCg) alkyl- , di- (C,-C6) ^Ikylamino, 



40 
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0 0 0 

II I II 

-CNH-(C,-Ce)alkyl, (C,-C6)alkyl-C-NH-(C,-C6)al)cyl-, -NHCH and 



-NHC-(C,-C^)alkyl; and wherein one of the phenyl moieties of 
said benzhydryl may optionally be replaced by naphthyl, 
thienyl, furyl or pyridyl; and 
10 is hydrogen, (Ci-C3)alkyl or phenyl; 

or a pharmaceutical ly acceptable salt thereof, that is 
effective in treating or preventing such disorder; 

(e) an amount of a compound of the formula 



15 




XIII 



wherein is cycloalkyl having from five to seven carbon 

20 atoms, pyrrolyl, thienyl, pyridyl, phenyl or substituted 
phenyl, wherein said substituted phenyl is substituted with 
from one to three substituents independently selected from 
fluorine, chlorine, bromine, trif luoromethyl , alkyl having 
from one to three carbon atoms, alkoxy having from one to 

25 three carbon atoms, carboxy, alkoxycarbonyl having from one 
to three carbon atoms in the alkoxy moiety and 
benzyloxycarbonyl ; 

r2 is furyl, thienyl, pyridyl, indolyl, biphenyl, phenyl 
or substituted phenyl, wherein said substituted phenyl is 

30 substituted with one or two substituents independently 
selected from fluorine, chlorine, bromine, trif luoromethyl , 
alkyl having from one to three carbon atoms, alkoxy having 
from one to three carbon atoms, carboxy, alkoxycarbonyl 
having from one to three carbon atoms in the alkoxy moiety 

35 and benzyloxycarbonyl; and 

R^ is thienyl, phenyl, f luorophenyl, chlorophenyl or 

br mophenyl; 



W 96/14S45 



PCT/IB95/00811 



-108- 



10 



15 



20 



25 



30 



35 



or a pharmaceutical ly acceptable salt thereof, that is 
effective in treating or preventing such disorder; or 
(f) an amount of a compound of the formula 




XIV 

wherein m is an integer from 0 to 8, and any one of the 
carbon-carbon single bonds of (CH2)„, wherein both carbon 
atoms of ^uch bond are bonded to each other and to another 
carbon in! the (CHi)^ chain, may optionally be replaced by a 
carbon-carbon double bond or a carbon-carbon triple bond, 
and any one of the carbon atoms of said {CHj)^ may optionally 
be substituted with R*; 

w is an integer from 0 to 2; 

y is an integer from 1 to 4; 

z is an integer from l to 4, and wherein any one of the 
carbon atoms of said (CHz)^ may optionally be substituted with 

R' is hydrogen or (Cj-Cg) alkyl optionally substituted 
with hydroxy, alkoxy or fluoro; 

r' is a group selected from hydrogen, (Ci-C^) straight or 
branched alkyl, (C3-C7)cycloalkyl wherein one of the carbon 
atoms may optionally be replaced by nitrogen, oxygen or 
sulfur; aryl selected from phenyl, indanyl, and naphthyl; 
heteroaryl selected from thienyl, furyl, pyridyl, thiazolyl, 
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isothiazolyl, oxazolyl, isoxazolyl, triazolyl, tetrazolyl 
and quinolyl; phenyl (Cj-C^) alky 1, benzhydryl and benzyl, 
wherein one of the phenyl moieties of said benzhydryl may 
optionally be replaced by naphthyl, thienyl, furyl or 
5 pyridyl and wherein each of said aryl and heteroaryl groups 
and the phenyl moieties of said benzyl, phenyl (Ci-CO alky 1 
and benzhydryl may optionally be substituted with one or 
more substituents independently selected from halo, nitro, 
(C,-Cfi)alkyl, {Ci-C6)alkoxy, trif luoromethyl, amino, 

10 ^ ? 

II II 
(Ci-Cfi) -alkylamino, (C.-C^) alkyl-O-C- , (C.-CO alkyl-O-C- 

O 0 

0 II 

15 (C,-Cfl)alkyl, (CrC5)alkyl-C-0-, (C -CJ alkyl-C- 

0 O 

II II 
(C,-Cft) alky 1-0- , (C,-C6)alkyl-C-, (Ci-C<()alkyl-C- 



20 



o 



(Ci-C(j)alkyl-, di-(C,-Ce) alkylamino, -CNH- (Cj-cj alkyl, (C,-C<>) - 
O O O 

alkyl-C-NH4(Ci-Cj)alkyl, -NHCH and -NHC-(C,-C4) alkyl; 

25 is hydrogen, phenyl or (CrC^) alkyl; 

or and R', together with the carbon to which they are 
attached, form a saturated carbocyclic ring having from 3 to 
7 carbon atoms wherein one of said carbon atoms may 
optionally be replaced by oxygen, nitrogen or sulfur; 

30 rMs aryl selected from phenyl, indanyl, and naphthyl? 

heteroaryl selected from thienyl, furyl, pyridyl, thiazolyl, 
isothiazolyl, oxazolyl, isoxazolyl, triazolyl, tetrazolyl 
and quinolyl; and cycloalkyl having 3 to 7 carbon atoms 
wherein one of said carbon atoms may optionally be replaced 

35 by nitrogen, oxygen or sulfur; wherein each of said aryl and 
heteroaryl groups may optionally be substituted with one or 
more substituents, and said (C3-C7) cycloalkyl may optionally 
be substituted with one or two substituents each of said 
substituents being independently selected from halo, nitro, 

40 (Ci-Cg) alkyl optionally substituted with from one to three 
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fluorine atoms, (q-C^) alkoxy optionally substituted with 
from one to three fluorine atoms, trif luoromethyl, phenyl, 

O 

II 

5 amino, (C,-C6)alkylamino, (0,-0^) dialkyl amino, -C-NH-{C,- 

0 o 

II II 
C«) alkyl, (Ci-C6)alkyl-C-NH-(Ci-C6) alkyl, -NHCH and 

o 



-NHC-CCi-Cj) alkyl; 

R* is independently selected from hydrogen, hydroxy, 
15 halo, amino, oxo (-O) , nitrile, i 

(C,-Cft) alkylamino, di- (Ci-Cg) alkylamino, (q-Cc) alkoxy , 
O o 

II I 
(C,-Ce^) alkyl-O-C-, (C,-Cfi) alkyl-O-C- (Ci-Cg) alkyl , 

20 0 O 

II II 

(Ci-C5)alkyl-C-0-, (Cj-Ce)alkyl-C-(C,-Ci)alkyl-0-, 

hydroxy- (C^-CJ alkyl , {C^C^) alkoxy (C,-CJ alkyl , 

0 O 
25 II II 

(C,-Cft)alkyl-C-, (C.-C^) alkyl-C- (Ci-Cg) alkyl-, and the groups 

set forth in the definition of R'; 

O 

II . 

30 R* is NHCR', NHCHjR', NHSO2R' or one of the groups set 

forth in any of the definitions of R^, and R*; 

R* is bximino (=NOH) or one of the groups set forth in 
any of the Idefinitions of R^, and R^- 

r' is i (Ci-Cfi) alkyl, hydrogen, phenyl or phenyl {C,- 
35 c«) alkyl; 

with the proviso that (a) when m is 0, is absent and 
R* is hydrogen, (b) neither R*, R',. nor R* can form, together 
with the carbon to which it is attached, a ring with and 
(c) the sum of y and z must be less than 7; 
40 or a pharmaceu^ically acceptable salt thereof, that is 

ffective in treating or preventing such disorder; or 
(g) an amount of a compound of the formula 
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5 




Wherein X* is (Ci-Cj) alkoxy or halosubstituted (C,-C5)alkoxy; 

is hydrogen, halogen, (C,-C5)alkyl, (Cj-c,) alkenyl, 
(C2-C5) alkynyl , (CrCj) alkoxy, ( 0,-05) alkylthio, (C,- 
15 C5)alkylsulfinyl, (Ci-Cj)alkylsulfonyl, halosubstituted (Ci- 
C5) alkyl, halosubstituted (C,-C,) alkoxy, (C,-Cj) alkylamino, 
dialkylamino having from 1 to 5 carbon atoms in each alkyl 
moiety, (Ci-C,) alkylsulf onylamino (which may be substituted 

20 I 

by halogen), (Cj-C,) alkyl-N- (Cj-Cj) alkylsulf ony 1 (which may be 

substituted by halogen in the alkylsuXf ony 1 moiety), (C,- 

C5) alkanoylamino (which may be substituted by halogen) or 

25 1' 

(C|-Cj)alkyl-N-(C,-Ca)alkanoyl (which may be substituted by 

halogen in the alkanoyl moiety) ; 

Ar* and 'ATj are each, independently, thienyl, phenyl, 
f luorophenyl, chlorophenyl or bromophenyl; 
30 A is y-(ch2)„-ch(r2)-(ch2)„-nr*-; 

R» is hydrogen, (C,-C5)alkyl, benzyl or -(CH2)p-Y; 
r2 is hydrogen, (0,-05) alkyl (which may be substituted by 
a substituent selected from the group consisting of hydroxy, 
amino, methylthio and mercapto) , benzyl, 4-hydroxybenzyl, 3- 
35 indolylmethyl or -(CH2)p-Y; 
. y is -ON, -CH22 or -COZ; 
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Z is hydroxy, amino, (C1-C5) alkoxy, (Cj-Cj) alkylaraino or 
dialkylamino having from 1 to 5 carbon atoms in each alkyl 
moiety; 

m, n and p are each, independently, 0, 1, 2 or 3; and 

and may be connected to form a ring; 
or a pharmaceutically acceptable salt thereof, that is 
effective in treating or preventing such disorder; or 
(h) an amount of a compound of the formula 

H 

10 HN- 



XVI 



15 




wherein is phenyl optionally substituted with one or more 
2 0 substituents, preferably with from one to three 
substituents, independently selected fror. hydrogen, halo, 
nitro, (C|-C,o) alkyl optionally substituted with fron one to 
three fluorine atoms, (C,-Cio) alkoxy optionally substituted 
with from one to three fluorine atoms, tr if luoromethyl , 
2 5 hydroxy, phenyl, cyano, amino, (Cj-C^) -alky I amino, 

! O 
II 

di- (Ci-CJ alkylamino, -C-NH- (C,-CJ alkyl , 

30 ! 

O 
II 

(Ci-C(i)alkyl-C-NH-(Ci-C5) alkyl, hydroxy (0,-04) alkyl, 

! 

35 0 O ■ 

-NHCH, -NHC-(Ci-Cfi) alkyl, (0,-04) alkoxy (Cj-C^) alkyl , -S(0)^- 
(Ci-C,o) -alkyl wherein v is zero, on or two, -S(0)v-aryl 
wherein v is zer , one or tw , -0-aryl, -SOjNR^R* wherein each. 
40 of R* and R^ is, independently, (Ci-Cg) alkyl, or and R^ 
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together with the nitrogen to which they are attached, form 
a saturated ring containing one nitrogen and from 3 to 6 

5 carbons, (C,-Cio)alkyl-N-S02-(C,-Cio)alkyl wherein one or both 
of the allcyl moieties may optionally be substituted with 
from one to three fluorine atoms, -N(S02-(q-Cio)alkyl)2 and 

10 {Ci-Cio)alkyl-N-S02-aryl; and wherein the aryl moieties of 

said -S(0)v-aryl, -0-aryl and (Ci-Cjo) alkyl-J-SOj-aryl are 
independently selected from phenyl and benzyl and may 
15 optionally be substituted with from one to three 
substituents independently selected from (0,-04) alkyl, (Cj- 
C4)alkoxy and halo; 

or R* is phenyl substituted with a group having the 
formula 

20 CH3 




or 




25 Wherein a is 0, 1 or 2 and the asterisk represents a 
position meta to the point of attachment of R'; 

is selected from (C,-Cfi) straight or branched alkyl, 
(C3-C7) cycloalkyl wherein one of the carbon atoms may 
optionally be replaced by nitrogen, oxygen or sulfur; aryl 

30 selected from biphenyl, phenyl, indanyl and naphthyl; 
heteroaryl selected from thienyl, furyl, pyridyl, thiazolyl, 
isothiazolyl , oxazolyl , isoxazolyl , triazolyl , tetrazolyl 
and quinolyl; phenyl (Cj-CJ alkyl, benzhydryl and benzyl, 
wherein each of said aryl and heteroaryl groups and the 

35 phenyl moieties of said benzyl, phenyl (Cj-Cj) alkyl and 
benzhydryl may optionally be substituted with one or more 
substituents, preferably with fr m ^ one to three 
substituents, independently selected from halo, nitro, 
(C,-C,o) alkyl optionally substituted with from one to three 
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fluorine atoms, (Cj-Cjo) alkoxy optionally substituted with 
from one to three fluorine atoms, amino., hydroxy- (Cj- 
Cg) alkyl, (Ci-C^) alkoxy- (C,-CJ alkyl, (0,-0^) -alkylamino, 

0 0 

1 D 

(Ci-Cfi)alkyl-O-C-, (q-CJ alkyl-0-C-(C,-C6) alkyl, 

0 O 

II II 
(Ci-Cft)alkyl"C-0-, (C,-Cfi) alkyl-C- (Cj-Ca) alkyl-O-, 

O o 

II II 
15 (C.-Cft) alkyl-C-, (Cj-CJ alkyl-C- (Ci-Cs) alkyl-, 

O 
II 

di- (Ci-Cg) alkylamino, -CNH- (Ci-C^) alkyl, 

O 0 0 



10 



20 



(Ci-CJ-alkyl-c-NH-CCi-Cfi) alkyl, -NHCH and -NHC-(C,-C4) alkyl; 
and wherein one of the phenyl moieties of said benzhydryl 
25 may optionally be replaced by naphthyl, thienyl, furyl or 
pyridyl; 

m is an integer from 0 to 8, and any one of the carbon- 
carbon single bonds of (CHjJn, wherein both carbon atoms of 
such bond are bonded to each other and to another carbon 
30 atom in the (CH2)„ chain, may optionally be replaced by a 
carbon-carbon double bond or a carbon-carbon triple bond, 
and any one of the carbon atoms of said (CHj)^ may optionally 
be substituted with R*; 

O 

35 II 

is selected from NHCR\ NHCHjR*, SO2R*, AR', CO^H and 

the radicals set forth in the definitions of R^, R<* and r'; 

A is CH2, nitrogen, oxygen, sulfur or carbonyl; 

R* is (Cj-c^) alkyl, hydrogen, phenyl or phenyl (Cj- 

40 Cj) alkyl ; 

R^ is selected from oximino (=NOH} and the radicals set 
forth in the definitions of R^, R* and R^; 
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R* is a monocyclic or bicyclic he;terocycle selected from 
the group consisting of pyrimidinyl, benzoxazolyl, 
2 , 3-dihydro-3-oxobenzisosulf ona2ol-2-yl , morpholin-l-yl , 
thiomorpholin-l-yl , benzof uranyl , benzothienyl , indolyl , 
5 isoindolyl, isoquinolinyl, furyl, pyridyl, isothiazolyl, 
oxazolyl, triazolyl, tetrazolyl, guinolyl, thiazolyl, 
thienyl, and groups of the formulae 



wherein B and D are selected from carbon, oxygen and 

15 nitrogen, and at least one of B and D is other than carbon; 
E is carbon or nitrogen; n is an integer from 1 to 5; any 
one of the carbon atoms of said (CHj), and (CHj)^^! may be 
optionally substituted with (C,-C6)alkyl or (Cj-Cj) 
spiroalkyl; and either any one pair of the carbon atoms of 

20 said (CH2)„ and (CH,).^, may be bridged by a one or two carbon 
atom linkage, or any one pair of adjacent carbon atoms of 
said (CH2)„ and (CH2)„+i may form, together with from one to 
three carbon atoms that are not members of the carbonyl 
containing ring, a (C3-C5) fused carbocyclic ring; 

25 X is (CHj)^, wherein q is two or three and wherein one of 

the carbon-carbon single bonds in said (CHj), may optionally 
be replaced by a carbon-carbon double bond, and wherein any 
one of the carbon atoms of said (CH2), may optionally be 
substituted with R*, and wherein any one of the carbon atoms 

30 of said (CHj), may optionally be substituted with R^; 

R* and R^ are independently selected from hydrogen, 
hydroxy, halo, amino, 0x0 (=0), cyano, hydroxy-(C,-Cj) alkyi, 
(C,-C6)alkoxy-(Ci-Cfi)alkyl, (C,-C<i) alky 1 amino, 

■ o 

di-(Ci-C6)alkylamino, (Ci-C6)alkoxy, -C-OH, 
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O O 

II 11 
(C,-C^) alkyl-O-C-, (C,-C<i) alkyl-O-C- (Ci-CJ alkyl , 

O O 

II i 
(Ci-C6)alkyl-C-0-, (C,-Cc)alkyl-C-(C,-Cj)alkyl-o-, 

O o 

II I 
(Ci-CJalkyl-c-, (C,-Ct)alkyl-C-(Ci-C6) alkyl- and the radicals 

set forth in the definition of R^; and 

Y is (CHj)^ wherein z is zero or one; 

with the proviso that: (a) when A is -(CH2)- or 
carbonyl, cannot be furyl, pyridyl, isothiazolyl, 

oxazolyl, triazolyl, tetrazolyl, quinolyl, thiazolyl or 
thienyl; (b) when m is zero, one of R' and R* is absent and 
the other is hydrogen; and (c) when R* or R^ is attached to 
a carbon atom of X that is adjacent to the ring nitrogen, 
then R* or r'', respectively, must be a substituent wherein 
the point of attachment is a carbon atom; 

or a pharmaceutically acceptable salt thereof, that is 
effective in treating or preventing such disorder; or 

(i) an amount of a compound of the formula 



30 




35 



XVI I 

wherein Ar' and Ar^ are each independently aryl or 
substituted aryl; 
40 is alkyl havi;ng from 1 to 6 carbon atoms; 



wo 96/14845 



PCT/IB95/00811 



-117- 



10 



15 



is hydrogen or alkyl having from l to 6 carbon atosts; 

and either X and Y are taken separately and they are 
each, independently, hydrogen, dialkylphosphoryl having from 
2 to 12 carbon atoms, alkyl having from 1 to 6 carbon atoms; 
or X and Y are taken together and they represent a 
hydrocarbon chain having 3, 4, or 5 carbon atoms, optionally 
containing up to 2 double bonds and optionally having 1 or 
2 substituents selected from oxo, hydroxy and alkyl having 
from 1 to 6 carbon atoms; 

provided that when X and Y are taken together they are 
attached to adjacent carbon atoms; and 

provided that if either X or Y is hydrogen, then the 
other one must be alkenyl or alkynyl; 

or a pharmaceutical ly acceptable salt thereof, that is 
effective in treating or preventing such disorder; or 

(j) an amount of a compound of the formula 



20 



25 




XVIII 

wherein Ar* and Ar^ are each, independently, thienyl, 
30 phenyl, f luorophenyl, chlorophenyl or bromophenyl; 

X is -CONR^*, -C02R\ CHjOR', -CHjNR'R* or -CONR^OR*; 
R\ r5 and are each, independently, hydrogen or alkyl 
having 1 to 4 carb n atoms; 

¥? is alkyl having l to 4 carbon atoms; 
35 Y is alkylsulfonyl having 1 to 4 carbon atoms, N-alkyl- 

N-alkanoylamino (which may be substituted by halogen in the 
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alkanoyl moiety) having 1 to 4 carbon atoms in the alkyl and 
the alkanoyl moieties^ N-alkyl-N-alkylsulf onylamino (which 
may be substituted by halogen in the alkylsulfonyl moiety) 
having 1 to 4 carbon atoms in . the alkyl and the alkyl 
5 sulfonyl moieties, alkenyl having 2 to 4 carbon atoms, 
alkynyl having 2 to 4 carbon atoms, halosubstituted alkyl 
having 1 to 4 carbon atoms, alkylamino having 1 to 4 carbon 
atoms, alkanoylamino (which may be substituted by halogen) 
having 1 to 4 carbon atoms or alkylsulf onylamino (which may 
10 be substituted by halogen) having 1 to 4 carbon atoms; 

or a pharmaceutical ly acceptable salt thereof that is 
effective in treating or preventing disorder; or 
(k) an amount of a compound of the formula 



15 



20 




wherein R is C^tC^ alkyl; 

X is Ci-C« alkyl having one or more substituents bonded 
through a heteroatom; 

Ar* and Ar^ are each, independently, aryl optionally 
30 substituted by one Cj-Cj alkyl, C,-Cj alkoxy, Cj-C^ alkylthio, 
halogen, cyano, nitro, phenoxy, mono C,-Cg alkylamino, di Cj- 
Cfi alkylamino, halosubstituted C,-C6 alkyl, or halosubstituted 
Cj-Cg alk xy; 

y is hydrogen, C,-Cj alkyl, Cj-Cj alkenyl, Cj-Cg 
35 cycloalkyl, Z-CCH^jp-, or w- (CH2)„-CHR^-(Ch5)o-:NR»co- wherein Y 
is at the 4-, 5- or 6-position on the quinuclidine ring; 
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R* is hydrogen, Ci-C^ alkyl, benzyl or -(CH2)r"W; 

is hydrogen or C,-Cc alkyl which may be substituted by 
one hydroxy, amino, methylthio, mercapto, benzyl, 4- 
hydroscybenzyl, 3-indolyljnethyl or -(CHj),-W; 
5 Z is Ci-Ctf alkoxy, -CONR^*, -CO2R*, -CHR*OR*, -CHR*NR*R*, 

-COR*, -CONR*OR* or optionally substituted aryl; 

each W is independently cyano, hydroxymethyl , Cz-Cg 
alkoxyxnethyl, aroinomethyl , mono Cj-Cg alkylaminbmethyl , di C,- 
Cj alkylaminomethyl , carboxyl, carbamoyl or C,-C(j 
10 alkoxycarbonyl ; 

R*, R* and R* are independently hydrogen, C^~C^ alkyl, C,- 
Cfi alkoxy, Cj-Cg cycloalkyl or an optionally substituted aryl 
or heterocyclic group; 
p is 0 to 6; and 
15 m, n and r are each, independently, 0 to 3; 

or a pharmaceutically acceptable salt thereof, that is 
effective in treating or preventing such disorders; or 
(1) an amount of a compound of the formula 




wherein X and Y are each hydrogen, halo, C,-C^ alkyl, 
halosubstituted CrC« alkyl, C,-C6 alkoxy, 0,-0^ alkylthio. C,- 
C(s alkylsulfinyl, C,-C6 alkylsulf onyl or tri CrCg alkylsilyl; 
Ar* and Ar^ are each aryl optionally substituted by 

35 halo; 

A is -CO- or -(CH2)-; 
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Z-A- is at the 2 or 3 position on the quinuclidine 

ring; 

2 is hydroxy, C,-C4 alkoxy, NR^R^ or W'- {CH2)„-CHR*-(CH2)„- 
NR^ wherein 

5 R* and R^, when taken separately, are each hydrogen or 

c,-c, alkyl; 

R^ and R^, when taken together with the nitrogen atom to 
which they are attached, represent piperidino, pyrrolidino, 
morpholino, thiomorpholino or piperazino; 
10 R* is hydrogen, 0,-0^ alkyl, benzyl or -(CH2),-W^- 

R^ is hydrogen or C,-Cj alkyl which may be substituted by 
hydroxy, amino, methylthio, mercapto, benzyl, 4- 
hydroxylbenzyl , 3-indolylmethyl or -(CH2).-W^• 

R^ and R*, when taken together, represent CHj or CHiCHj; 
15 W', and are each cyano, hydroxymethyl , C2-C4 

alkoxymethyl , aminomethyl, (C,-Cfl alky lamino) methyl, (di C,-C6 
alkylamino) methyl, carboxyl, (Ci-C^ alkyl) carbamoyl, or (di 
C,-C4 alkyl) carbamoyl, carbamoyl or (C.-C^ alkoxy) carbonyl ; 
and 

20 m, n, r and s are each 0, 1, 2 or 3; 

or a pharmaceutical ly acceptable salt thereof that is 
effective in treating or preventing such disorder; or 
(m) an amount of a compound of the formula 



25 




30 Z 

1^3 



XXI 

35 wherein Y is C2-C4 alkylene; 

Z is a valence bond or C,-Cg alkylene; 
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is phenyl, biphenyl, indanyl, naphthyl, thienyl, 
furyl, pyridyl, thiazolyl, isothiazolyl, oxazolyl, 
isoxazolyl, tetrazolyl, quinolyl, phenyl C,-C« alkyl- or 
benzhydryl, wherein each of the ring^ moieties may optionally 
5 be substituted by one or more substituents independently 
selected from halogen, Ci-C^ alkyl, halosubstituted Cj-C^ 
alkyl, Ci-Cfi alkoxy and halosubstituted Ci-Cg alkoxy; 
is hydrogen or Ci-C^ alkyl; 
R' is hydrogen, hydroxy, cyano, amino or carboxy; and 
10 R* represents a group of the formula (II) or (III) 



15 




II III 

wherein X*, and X' are each halo, hydrogen, nitro, Cj- 
20 Cfi alkyl, halosubstituted C^-C^ alkoxy, halosubstituted C,-Cj 
alkoxy, hydroxy, amino, C,-C6 alkylthio, Ci-C^ alkylsulf inyl 
or Ci-Cfi alkylsulf onyl; 

Q* and are each Hj, oxygen or sulfur; 
A is valence bond, methylene, oxygen, sulfur or NH; 
25 R* and R** are each hydrogen or Cj-Cg alkyl; and 

R^ is hydrogen, halogen, Cj-Cj alkyl, halosubstituted Ci- 
alkyl or C^'C^ alkoxy; 

provided that when Z is a valence bond, R' must be 
hydrogen; 

30 or a pharmaceutical ly acceptable salt thereof, that is 

effective in treating or preventing such disorder. 

2. A method according to claim 1, wherein the 
compound 'dministered is a compound of the formula 



35. 
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15 



20 



25 



30 




lb 



Ic 



Id 



le 



wherein A is a ring system selected from phenyl, naphthyl, 
thienyl, quinolinyl and indolinyl, and wherein the sidechain 
35 containing NR^^ is attached to a carbon atom of ring sylstem 
A; 
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AA is an aryl group selected from phenyl, naphthyX, 
thienyl, dihydroguinolinyl and indolinyl, and wherein the 
sidechain containing nr'r' is attached to a carbon atom of 
AA; 

5 AAA is an aryl group selected front phenyl, naphthyl, 

thienyl, dihydroguinolinyl and indolinyl, and wherein the 
-CH2PR' sidechain is attached to a carbon atom of ring AAA; 
P is NR^ O, S, SO or SOj," 

I I 

10 Q is SOi, NH, -N(C,-C)alkyl or (Ci-Oalkyl-N-SOj- 

I 

wherein the point of attachment of said (Cj-C^) alkyl-N-SO^- to 
ring AAA is the nitrogen atom and the point of attachment to 
15 is the sulfur atom; 

is hydrogen, halo or (Ci-Cft) alkyl, S- (Cj-Cj) alkyl, 
halo or (Ci-Ce) alkoxy optionally substituted with from one 
to three fluorine atoms; 

is hydrogen, (Cj-C^) alkyl, S-(Ci-C3)alkyl, halo or (C,- 
20 C«) alkoxy optionally substituted with from one to three 
fluorine atoms; 

W is hydrogen, (C,-Cs)alkyl optionally substituted with 
from one to three fluorine atoms, -S(0)v-(C,-C6) alkyl wherein 
V is zero, one or two, halo or (Cj-Cj) alkoxy optionally 
25 substituted with from one to three fluorine atoms; 

X* is hydrogen, (C,-C,o) alkoxy optionally substituted 
with from one to three fluorine atoms or (C,-Cio) alkyl 
optionally substituted with from one to three fluorine 
atoms; 

30 and are independently selected from hydrogen, 

halo, nitro, (Ci-C,o) alkyl optionally substituted with from 
one to three fluorine atoms, {Ci-C,o) alkoxy optionally 
substituted with from one to three fluorine atoms, 
trifluoromethyl, hydroxy, phenyl, cyano, amino, (C,-Cg)- 

35 

f • , 

alkylamino, di- (0,-00 alky lamino, -C-NH-(Ci-C6) alkyl, (Cj-C^) 



W 96/14845 



PCT/]B9SM»0Bn 



-124- 

O 

II 

alkyl-c-NH-(C,-C«) alkyl, hydroxy (€1-04)0 Iky 1, (C1-C4) alkoxy (Cr 

5 0 0 

II II 
C4)alkyl, -NHCH and -NHC-(Cj-Ci) alkyl; 

is a four to six membered heterocyclic ring 

containing from one to three heteroatoas selected from 

10 sulfur, nitrogen and oxygen (e.g., thiazolyl, pyrrolyl, 
thienyl, triazolyl, oxazolyl, oxadiazolyl, t'liadiazolyl or 
imidazolyl) , wherein said heterocyclic ring Tnay optionally 
be substituted with from one to three substituents , 
preferably with from zero to two substituents , independently 

15 selected from phenyl, (Ci-C^) alkyl optionally substituted 
with from one to three fluorine atoms, (Ci-C6)alkoxy 
optionally substituted with from one to three fluorine atoms 
and halo; 

R is a 4, 5 or 6 membered heterocyclic ring containing 

20 from one to three heteroatoms selected from oxygen, nitrogen 
and sulfur (e.g., thiazolyl, azetidinyl, pyrrolyl, 
pyrazolyl , 1,2, 3-triazolyl , 1,2, 4-triazolyl , isothiazolyl , 
imidazolyl, isoxazolyl, or oxazolyl) wherein said 
heterocyclic ring may contain from zero to three double 

25 bonds and may optionally be substituted with one or more 
substituents, preferably one or two substituents, 
independently selected from (C,-Cj) alkyl optionally 
substituted with from one to three fluorine atoms and (Cj-Cfi) 
alkoxy optionally substituted with from one to three 

30 fluorine atoms; 

is selected from amino, (Ci-C4)alkylamino, di-(Ci- 
C6)alkylamino, -S(0),-(Ci-Cio) -alkyl wherein v is zero, one or 
two, -S(0)y-aryl wherein v is zero, one or two, -O-aryl, 
-SOjNR^R* wherein each of R* and is, independently, (C,- 

35 C4) alkyl, or R* and R\ together with the nitrogen to which 
they are attached, form^ a saturated ring containing one 
nitrogen and from 3 to 5 
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II 0 I 

carbons, -NHC(C,-C<() alkyl, -NHCCFj, (Ci-Cjo) alkyl"N-S02-(C,- 
Clo)alkyl wherein one or both of the alkyl xnoietxes nay 
5 optionally be substituted with from one to three fluorine 

I 

atoms, -N{S02-(Ci-C,o)alkyl)2 and (Ci-C,o) alkyl-N-S02-aryl; and 
wherein the aryl moieties of said -S(0)v-aryl, -0-aryl and 

10 

(Ci-Cio)alkyl-N-SOi-aryl are independently selected from 
phenyl and benzyl and may optionally be substituted with 
from one to three substituents independently selected from 
15 (C|-C4) alkyl, (Ci-C4)alkoxy and halo; 

or is a group having the formula 



20 




wherein a is 0, 1 or 2 and the asterisk represents a 
position meta to the R^R^CHj side chain; 

the dotted lines in formula lb represent that one of 
25 the X-Y and Y-Z bonds may optionally be a double bond; 

X is selected from =CH-, -CHj-, -0-, -S- , -SO-, -SOj-, 
-N(R*)-, -NH-, =N-, -CH[ (Cj-Cg) alkyl]-, =C[ (C-C^) alkyl]-, 
-CHCCftH,)- and =-0(0^^)-^; 

y is selected from OO, C^NR*, OS, =CH-, -CHj-, =C[ (C,- 
30 C6)alkyl]-, -CHt(C,-Ce) alkyl]-, =C(C^3)-, -CH(C^s)-, =N-, 

-NH-, -N(R*)-, =C(halo)-, =C(OR*)-, =C(SR*)-, «C(NR*)-, -0-, 
-S- and SOj, wherein the phenyl moieties of said =»C(C^5)- and 
-CH(C^5)- may optionally be substituted with from one to 
three substituents independently selected from 
35 trifluoromethyl and halo, and wherein the alkyl moieties of 
said =[(C,-C6) alkyl]- and -CHCCj-Ci) alkyl]- may optionally be 
substituted with from one to three fluorine atoms; 

Z is selected from «CH-, -CH2-, =N-, -HH-, -S-, 
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-N(It»)-, =C(C<^5)-, -CHCCeH,)-, =C[(C,-Ce) alkyl]- and -CH[(C,- 
C,)alkyl]-; 

or X, Y and Z, together with the two carbon atoms 
shared between the benzo ring and the XY2 ring, form a fused 
pyridine or pyrimidine ring; 

R* is (Ci-C<) alkyl or phenyl; 

is hydrogen or -C02(Ci-C,o) alkyl; 
is selected from 
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in 



in 
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wherein and R*** are independently selected from furyl, 
thienyl, pyridyl, indolyl, biphenyl and phenyl, wherein said 
phenyl may optionally be substituted with one or two 
substituents independently selected from halo, (Ci-Cio) alkyl 
5 optionally substituted with from one to three fluorine 
atoms, (C,-Cio) alkoxy optionally substituted with from one to 
three fluorine atoms, carboxy, benzyloxycarbonyl and (Cj-C,) 
alkoxy-carbonyl ; 

R^ is selected from (0,-04) branched alkyl, (C^-Ca) 
10 branched alkenyl, (C5-C7) cycloalkyl, and the radicals named 
in the definition of R*; 

R* is hydrogen or (Ci-C^) alkyl; 

r' and R" are independently selected from phenyl, 
biphenyl, naphthyl, pyridyl, benzhydryl, thienyl and furyl, 

15 and R' and R" may optionally be substituted with from one to 
three substituents independently selected from halo, (Ci-C,o) 
alkyl optionally substituted with from one to three fluorine 
atoms and (Ci-Cio) alkoxy optionally substituted with from one 
to three fluorine atoms; 

20 is (CH2), wherein 1 is an integer from one to three, 

or is a group of the formula 



25 




is oxygen, sulfur, amino, (Cj-Cj) alkylamino or (CHj)^ 
wherein n is zero, one or two; 

x is an integer from zero to four; 
y is an integer from zero to four; 

z is an integer from one to six, wherein the ring 
containing (CH2), may contain from zero to three double bonds, 
and one of the carbons of (CHj), may optionally be replaced 
by oxygen, sulfur or nitrogen; 

o is two or three; 

p is zero or one; 
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r is one , two or three ; 

R" is thienyl, biphenyl or phenyl optionally 
substituted with one or two substituents independently 
selected from halo, (Ci-C,o) alkyl optionally substituted with 
5 from one to three fluorine atoms and (Cj-Cio) alkoxy 
optionally substituted with from one to three fluorine 
atoms ; 

X* is (CHj), wherein q is an integer from 1 to 6, and 
wherein any one of the carbon-carbon single bonds in said 

10 (CHj), may optionally be replaced by a carbon-carton double 
bond, and wherein any one of the carbon atoms of said (CH2)q 
may optionally be substituted with R", and wherein any one 
of the carbon atoms of said (CHj)^ may optionally be 
substituted with R"; 

15 m is an integer from 0 to 8, and any one of the 

carbon-carbon single bonds of (CHj)^, wherein both carbon 
atoms of such bond are bonded to each other and to another 
carbon atom in the (CHi)^ chain, may optionally be replaced 
by a carbon-carbon double bond or a carbon-carbon triple 

20 bond, and any one of the carbon atoms of said (CHi)^ may 
optionally be substituted with R*'; 

R*^ is a radical selected from hydrogen, (C,-Cj) straight 
or branched alkyl, (C3-C7)cycloalkyl wherein one of the 
carbon atoms may optionally be replaced by nitrogen, oxygen 

25 or sulfur; aryl selected from biphenyl, phenyl, indanyl and 
naphthyl; heteroaryl selected from thienyl, furyl, pyridyl, 
thiazolyl, isothiazolyl, oxazolyl, isoxazolyl, triazolyl, 
tetrazolyl and quinolyl; phenyl- (Cj-Cg) alkyl, benzhydryl and 
benzyl, wherein the point of attachment on r" is a carbon 

30 atom unless R^^ is hydrogen, and wherein each of said aryl 
and heteroaryl groups and the phenyl moieties of said 
benzyl, phenyl- (Cj-c^) alkyl and benzhydryl may optionally be 
substituted with one or more substituents independently 
selected Jrom halo, nitro, (C,-C,o) alkyl optionally 

35 substituted with from one to three fluorine atoms, 
{Ci-C|o)alkoxy optionally substituted with 
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from one to three fluorine atoms, amino, hydroxy- (C,- 
C6) alkyl , (C,-C«) alkoxy- (C,-Cj) alkyl, (Cj-C^^) -alkylamino, 
O o 

D II 

5 (Cj-C^) alkyl-O-C-, (Cj-Cj) alkyl-O-C- (Ci-c^) alkyl , 

o o 

II II 
(Ci-Cft)alkyl-C-O-, (C,-C6)alkyl-C-(c,-Crt)alkyl-0-, 

10 

0 o 
II D 

(Ci-c^) alkyl-C- , (C,-Cs) alkyl-C- (C,-C<() alkyl-, 

15 0 

di- { Ci-CJ alkylamino , -CNH- (Ci-C^) alkyl , 

O O O 

20 II U II 

(CrC6)-alkyl-C-NH-(Cj-C4) alkyl, -NHCH and -NHC- (0,-0^) alkyl; 

and wherein one of the phenyl moieties of said benzhydryl 

may optionally be replaced by naphthyl, thienyl, furyl or 

pyridyl; 

25 R" is hydrogen, phenyl or (Ci-C^) alkyl; 

or R*^ and r", together with the carbon to which they 
are attached, form a saturated carbocyclic ring having from 
3 to 7 carbon atoms wherein one of said carbon atoms that is 
neither the point of attachment of the spiro ring nor 

30 adjacent to it may optionally be replaced by oxygen, 
nitrogen or sulfur; 

R" and R** are each independently selected from 
hydrogen, hydroxy, halo, amino, oxo (=0), cyano, hydroxy- (C,- 
Cfi) alkyl, (Ci-Cfi) alkoxy- (Ci-Cg) alkyl, (Ci-Cg) alkylamino, 

O 

1 

di-CCj-Cfi) alkylamino, (Ci-C^) alkoxy, -C-OH, 

O O 
40 II II 

(Cj-CJ alkyl-O-C-, (Ci-C^) alkyl-O-C- (C.-C^) alkyl, 

/ o o 

Oil 

45 (Ci-C<i) alkyl-C-O- , (C,-Cg) alkyl-C- (C.-Cg) alkyl-0-. 
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II r 

(Ci-C(j)alkyl-C-, (Cj-Cg) alky 1-C- (q-Cfi) alky and the radicals 
5 set forth in the definition of R"; 

O 

II 

r" is nhcr'S nhcHjR", sOjR", gr^° CO2H or one of the 
10 radicals set forth in any of the definitions of R", R" and 
R"; 

R" is oximino (=NOH) or one of the radicals set forth 
in any of the definitions of R*^, R'* and r"; and 

r" is CCi-C6)alkyl, hydrogen, phenyl or phenyl (C,- 
15 Cj)alkyl; 

G is selected from the group consisting of CH2, 
nitrogen, oxygen, sulfur and carbonyl; 

r"* is a monocyclic or bicyclic heterocycle selected 
from the group consisting of pyrimidinyl, benzoxazolyl, 

20 2,3-dihydro-3-oxobenzisosulfonazol-2-yl, morpholin-l-yl, 
thiomorpholin-l-yl , benzof uranyl , benzothienyl , indolyl , 
isoindolyl, isoguinolinyl, furyl, pyridyl, isothiazolyl, 
oxazolyl, triaz^olyl, tetrazolyl, quinolyl, thiazolyl, 
thienyl, and groups of the formulae 

25 ■ 




30 

wherein B and D are selected from carbon, oxygen, and 
nitrogen, and at least one of B and D is other than carbon; 
E is carbon or nitrogen; n is an integer from 1 to 5; and 
any one of the carbons of the (CHj)^ or (CH2)„+i may be 
35 optionally substituted with (Ci-C4)alkyl or (Cj-C^) 
spiroalkyl, and either any two of the carbon atoms of said 
(CH2)n and {CHj)^^^ may be bridged by a one or two carbon a^om 
linkag , or any one pair of adjacent carbons of said (CHj)^' 
and (CH2)i,+, may form, together with from one to three carbon 
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atoms that are not members of the carbonyl containing ring, 
a (C3-C5) fused carbocyclic ring; 

with the proviso that (a) when m is 0, one of r'* and 
is absent and the other is hydrogen, (b) when R* is a group 
5 of the formula VIII, r" and r" cannot be attached to the 
same carbon atom, (c) when R" and R" are attached to the 
same carbon atom, then either each of R** and R" is 
independently selected from hydrogen, fluoro, (C1-C5) alkyl, 
hydroxy- (C,-C6)alkyl and (C,-C6) alkoxy-(C,-Ce)al)cyl, or R" and 

10 R*S together with the carbon to which they are attached, 
form a (Cj-Ct) saturated carbocyclic ring that forms a spiro 
compound with the nitrogen-containing ring to which they are 
attached; (d) R" and R" cannot both be hydrogen; (e) when R" 
or R" is attached to a carbon atom of X* or (CHi)^ that is 

15 adjacent to the ring nitrogen, then R" or R", respectively, 
must be a substituent wherein the point of attachment is a 
carbon atom; and (f) neither R", R'*, R** nor R'^ can form a 
ring with R"; 

or a pharmaceutically acceptable salt thereof. 
"20 3. A method accbrding to claim I, wherein the 

compound administered is a compound having the formula 



25 




wherein W is Y or X(CHa),? 

Y is optionally substituted (Ci-C6)alkyl, optionally 
30 substituted (C2-C6)alkenyl or optionally substituted (C3- 
Cg) cycloalkyl; 

X is optionally substituted (Ci-C6)alkoxy, hydroxy, 
CONR»R^ COjR», CHR»OR^ CHR*NR'R\ C0R\ C0NR»0R^ or optionally 
substituted aryl, wherein said aryl is selected ^rom phenyl, 
35 naphthyl, pyridyl, quino?.yl, thienyl, furyl, phenoxyphenyl , 
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oxazolyl, tetrazolyl, thiazolyl, imidazolyl and pyrazolyl; 
and n is an integer from zero to six; 

Ar', Ar* and Ar' are each, independently, optionally 
substituted aryl, wherein said aryl is selected from phenyl, 
5 naphthyl, pyridyl, guinolyl, thienyl, furyl, phenoxyphenyl , 
oxazolyl, tetrazolyl, thiazolyl, imidazolyl and pyrazolyl; 

and R\ and are independently selected from 

hydrogen, optionally substituted (C,-C«) alkyl , optionally 
substituted (Ci-Cs) alkoxy, optionally substituted (Cj- 

i 

10 C8)cycloalkyl, optionally substituted aryl, wherein said aryl 
is selected from phenyl, naphthyl, pyridyl, quinolyl, 
thienyl, furyl, phenoxyphenyl , oxazolyl, tetrazolyl, 
thiazolyi, imidazolyl and pyrazolyl; and optionally 
substituted (Cj-C,) heterocyclic groups, wherein said 

15 heterocyclic groups are selected from pyrrolidine, 
piper idino, morpholino, piperazinyl and thiamorpholino; 

and wherein the substituents on the foregoing 
substituted alkyl, alkenyl, cycloalkyl and alkoxy groups are 
independently selected from halo, nitro, amino, (C,-C4) alkyl, 

20 (C1-C4) alkoxy, trif luoromethyl and trif luoromethoxy ; 

and wherein the substituents on the foregoing 
substituted (C1-C5) heterocyclic groups are attached to a 
sulfur or nitrogen atom on the ring and are independently 
selected from oxygen, di-oxygen and (C,-CJ alkyl when 

25 attached to a ring sulfur atom, and are independently 
selected from oxygen and (Cj-C^) alkyl when attached to a ring 
nitrogen atom; 

and wherein the substituents on said substituted Ar' 
groups are independently selected from (q-Cg) alkyl 

30 optionally substituted with from one to three halo groups, 
(Cj-Cfi) alkoxy optionally substituted with from one to three 
1 halo groups, {Ci-C^) alkylsulf inyl, (Cj-C*) alkenyl, (C- 

C«)alkylthio, (C,-C6) alkylsulfonyl, (C,-C<y) alkylsulfonylamino, 
and di-(C,-C6)alkylamino wherein one or both of the alkyl 

35 gr ups may b ptionally substituted with a (Cr 
Cfi) alkylsulf onyl , or (C,-C<y) alkylsulf inyl group; 
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and wherein the substituents on said substituted Ar^ and 
Ar^ groups are independently selected from (C,-C4) alkyl, (Cj- 
C4) alkoxy, (0,-04) alkylthio, (0,-04) alkylsulf inyl , di-(C,- 
C4) alkylamino, trif luoromethyl and trif luoromethoxy; with the 
5 proviso that when Y is unsubstituted or is substituted with 
(Ci-C4)alkyl, it is attached to the 4- or 6-position of the 
quinuclidine ring; 



10 compound administered is a compound having the formula 



wherein R* is selected from hydrogen, (0,-05) straight or 
branched alkyl, (O3-O7) cycloalkyl wherein one of the carbon 
atoms may optionally be replaced by nitrogen, oxygen or 

20 sulfur; aryl selected from phenyl, biphenyl, indanyl and 
naphthyl; heteroaryl selected from thienyl, furyl, pyridyl, 
thiazolyl, isothiazolyl, oxazolyl, isoxazolyl, triazolyl, 
tetrazolyl and quinolyl; phenyl (Cj-cj alkyl, benzhydryl and 
benzyl, wherein each of said aryl and heteroaryl groups and 

25 the phenyl moieties of said benzyl, phenyl (C^-C^) alkyl and 
benzhydryl may optionally be substituted with one or more 
substituents independently selected from halo, nitro, (0,-04) 
alkyl optionally substituted with from one to three fluorine 
atoms, (Oi-Cfi) alkoxy, amino, trihaloalkoxy (e.g., 

30 trif luoromethoxy) , 



or a pharmaceutical ly acceptable salt of such compound. 
4. A method according to claim 1, wherein the 



15 




(XI) 




1 1 
(C,-C6)alkylamino, (Cj-Ofi) alkyl-0-0-, (0,-05) alkyl-O-C 



35 



0 O 



(C1-C5) alkyl, '(0,-04) alkyl-0-0-, (0,-05) alkyl-0-. 



40 
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0 O 

1 II 
(C,-C6)alkyl-0-, (C,-C4)alkyl-C-, (q-Cfi) alkyl-C-, 

0 

II 

(Ci-C^)alkyl-, di-{Ci-C<i) alkylamino, -CNH-CCi-C^) alkyl, 
O 0 0 



(C,-C4)alkyl-C-KH-(Ci-Cg)alkyl-, -NHCH and -NHC-(c,-c«) alkyl; 
and wherein one of the phenyl moieties of said benzhydryl 
may optionally be replaced by naphthyl, thienyl, furyl or 
pyridyl; 

15 is aryl selected from phenyl and naphthyl; heteroaryl 

selected from indanyl, thienyl, furyl, pyridyl, thiazolyl, 
isothiazolyl, oxazolyl, isoxazolyl, triazolyl, tetrazolyl 
and (juinolyl; and cycloalkyl having 3 to 7 carbon atoms 
wherein one of said carbon atoms may optionally be replaced 

20 by nitrogen, oxygen or sulfur; wherein each of said aryl and 
heteroaryl groups may optionally be substituted with one or 
more substituents, and said (Cj-C,) cycloalkyl may optionally 
be substituted with one or two substituents, each of said 
substituents being independently selected from halo, nitro, 

25 (Ci-Cfi) alkyl optionally substituted with from one to three 
fluorine atoms, (Ci-C^) alkoxy substituted with from one to 
three fluorine atoms, amino, phenyl, trihaloalkoxy , 

O O 

II II 
30 (C,-C<j) alkylamino, -C-NH- (Ci-Cg) alkyl, (Ci-Cg) alkyl -C- 

0 0 

II II 
-C-0-(Ci-C6) alkyl, -CH, -CHjOR", NH(C,-Cg) alkyl-, 

35 



-NHCH, -NR"c-(Ci-C<i) alkyl and -NHC-(C,-C6) alkyl; 
40 one of and R^ is hydrogen and the other is selected 

from hydroxymethyl, hydrogen, (Cj-Cj) alkyl, (C,-C8)acyloxy- 
(Cj-Cj) alkyl, {Ci-Cg)alkoxymethyl and benzyloxymethyl ; 
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iC and are independently selected from hydrogen, (C,- 
C)}alkyl and phenyl; 

r' is selected from methyl, hydroxymethyl , 

O 

5 II 

HC-, R'*R"NC02CH2-, R^OCOjCHj-, (Ci-C4)alkyl-C02CH2-, -CONR'^R", 
R''^"MC02-, R*'0C02-, CeHjCHjCOzCHj-, CftHjCOjCHj-, (C1-C4) alkyl- 
CH(OH)-, CfiHjCHCOH)-, C4H5CH2CH (OH) CHjhalo, R^SOjOCHj, -CO2R" 
and R^COj-; 

10 R*** and R" are independently selected from hydrogen, (C,- 

Cj) alkyl and phenyl; 

R*^ is hydrogen, benzyl or a group of the formula 

I 

15 R" (CHg). 

wherein n is an integer from zero to twelve, and any one of 
the carbon-carbon single bonds of (CHj)., wherein both carbon 
atoms of such bond are bonded to each other and to another 
carbon atom of the (CHj)^ chain, may optionally be replaced 

20 by a carbon-carbon double or triple bond, and any one of the 
carbon atoms of (CHj)^ may optionally be substituted with r"; 

R", R'\ R", R", R", R", R", R'", R^' and R^* are 
independently selected from hydrogen, (Cj-Cj) alkyl and 
phenyl ; 

25 R^ and R^ are independently selected from hydrogen, 

hydroxy, halo, amino, carboxy, carboxy(C,-Cft) alkyl, (C,- 
CJalkylamino, di-CCi-Cs) alkylamino, (C,-Cfl) alkoxy, (Cj-Cj)- 
0 0 O 

11 II 0 

30 alkyl-O-C-, (Ci-C^) alkyl-0-C-(CrC6) alkyl, (0,-04) alkyl-C-, 

O O 

II II 
(Ci-Ce)alkyl-C-(C,-C5)alkyl-0-, (C,-C6)alkyl-C-, (C,-Cj)- 

! 

35 0 

alkyl-C-(Ci-C6) alkyl, (Cj-Cfi) straight or branched alkyl, (C3- 
C7) cycloalkyl wherein one of the carbon atoms may optionally 
be r placed by nitrogen, oxygen or sulfur; aryl select d 
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froro phenyl and naphthyl; heteroaryl selected from indanyl, 
thienyl, furyl, pyridyl, thiazolyl, isothiazolyl, oxazolyl, 
isoxazolyl, triazolyl, tetrazolyl and quinolyl; phenyl- (Cj- 
C6)al)cyl, benzhydryl and benzyl, wherein each of said aryl 
5 and heteroaryl groups and the phenyl moieties of said 
benzyl, phenyl- (Cj-C^) alky 1 and benzhydryl may optionally be 
substituted with one or two substituents independently 
selected from halo, nitro, (Ci-Ca)alkyl optionally 
substituted with from one to three fluorine atoms, (C,- 
10 C6)alkoxy optionally substituted with from one to three 
fluorine atoms, 

0 

II 

trif luoromethyl, amino, (Ci-Cs) -alkylamino, (C,-Ci) alkyl-o-c, 

15 O O 

II II 
(C,-C«)alkyl-0-C-(Ci-C6)alkyl, (Ci-Q) alkyl-C-0-, (Cj-Q) alkyl- 

O O O 

II D II 

20 C-(Ci-C6)alkyl-0-, (C,-C8)alkyl-C-, (Cj-C6)alkyl-C-(C,- 

0 

C6)alkyl-, di-(Ci-C6)alkylamino, -CNH-(Ci-Cft) alkyl, (Cj-Cft)- 

O GO 

25 1 II II 

alkyl-C-NH-(Ci-C6)alkyl, -NHCH and -KHC- (Ci-Ce) alkyl ; and 

wherein one of the phenyl moieties of said benzhydryl may 

optionally be replaced by naphthyl, thienyl, furyl or 

pyridyl; 

30 or R*, together with the carbon to which it is attached, 

the nitrogen of the pyrrolidine ring, the carbon to which 
is attached and the carbon to which R* and R* are attached 
form a second pyrrolidine ring; with the proviso that when 
R', together with the carbon to which it is attached, the 

35 nitrogen of the pyrrolidine ring, the carbon to which R^ is 
attached and the carbon to which R^ and R* are attached, form 
a second pyrrolidine ring (thus forming a bicyclic structure 
containing a bridgehead nitrogen) , either r" is absent or R" 
is present and the nitrogen of the second pyrrolidine ring 

40 is positively charged; 
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or a pharmaceutically acceptable salt of such compound. 
5. A method according to claim 1, wherein the 
compoxind administered is a compound of the formula 




XII 



10 wherein R' is hydrogen, (Ci-q) alkyl, a saturated (Cg-Cio) 
carbocyclic ring system containing two fused rings, a 
saturated (Cj-Cjo) carbocyclic bridged ring system containing 
two rings, or benzyl wherein the phenyl moiety of said 
benzyl may optionally be substituted with one or more 

15 substituents independently selected from halo, (Ci-C^) alfcyl 
optionally substituted with from one to three fluorine atoms 
and (Ci-Cg) alkoxy optionally substituted with from one to 
three fluorine atoms; 

is hydrogen, benzyl or a group of the formula 

20 

I 

wherein m is an integer from zero to twelve, and any one of 
25 the carbon-carbon single bonds of (CH^)^, wherein both carbon 
atoms of such bond are bonded to each other and to another 
carbon atom of the (CHj)^ chain, may optionally be replaced 
by a carbon-carbon double or triple bond, and any one of the 
carbon atoms of (CHi)^ may optionally be substituted with R'; 
30 R* and R* are independently selected from hydrogen, 

hydroxy, halo, amino, carboxy, carboxy (Ci-C6)alkyl# 
(C,-C4)alkylamino, di-(C,-C4)alkylamino, (Cj-Cg) alkoxy, 
0 0 

D ' 11 

35 (C,-C6)alkyl-0-C-, (C,-C5)alkyl-O-C-/C,-C6)alkyl-0-, 
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0 O 

1 II 

(C,-C«) alkyX-C-0-, (C,-Ca) alkyl-C- (C,-Ce) alkyl-o-, 

5 o 

I 

(Cj-Cj) alkyl-C-, (Cj-C^) straight or branched alkyl, (Cj-C,) 
cycloalkyl wherein one of the carbon atoms may optionally be 
replaced by nitrogen, oxygen or sulfur; aryl selected from 

10 phenyl and naphthyl; heteroaryl selected from indanyl, 
thienyl, furyl, pyridyl, thiazolyl, isothiazolyl, oxazolyl, 
isoxazolyl, triazolyl, tetrazolyl and quinolyl; phenyl- {C2- 
C^) alkyl, benzhydryl and benzyl, wherein each of said aryl 
and heteroaryl groups and the phenyl moieties of said 

15 benzyl, phenyl- (Cj-Cfi) alkyl and benzhydryl may optionally be 
substituted with one or two substituents independently 
selected from halo, nitro, (Cj-Cj) alkyl optionally 
substituted with from one to three fluorine atoms, (C,- 
C6)alkoxy optionally substituted with from one to three 

20 fluorine atoms, 

O 

trif luoromethyl, jammo, (Cj-Cj) -alkylamino. (C.-C») a Ikyl-O-C-, 

25 O O 

II f 
(C,-CJalkyl-0-C-(Ci-Cj) alkyl-, (C,-C,) alky 1 -C-0- . 

30 0 O 

II , D 

(Ci-C6)alkyl-C-(C,-C6)alkyl-0-, (Ci-C^) alkyl-C-, 

35 II ! 

(Ci-Cfi) alkyl-C- (Ci-Ce) alkyl- , di- (Ci-C^s) alkylammo , 

O O O 

II II II 

40 -CNH-(C,-C6) alkyl, (c,-Cfi)-alkyl-C-NH-(C,7C,s) alkyl, -NHCH and 

. O 

-NHC-CCi-Cfi) alkyl; and wherein one of the phenyl moieties of 
45 said benzhydryl may optionally be replaced by naphthyl, 
thienyl, furyl or pyridyl; 
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or and R^, together with the nitrogen to which they 
are attached, form a saturated or unsaturated monocyclic 
ring containing from three to eight carbon atoms, a fused 
bicyclic ring containing from six to ten carbon atoms, or a 
5 saturated bridged ring system containing from six to ten 
carbon atoms; 

R* is aryl selected from phenyl and naphthyl; heteroaryl 
selected from indanyl, thienyl, furyl, pyridyl, thiazolyl, 
isothiazolyl, oxazolyl, isoxazolyl, triazolyl, tetrazolyl 

10 and quinolyl; and cycloalkyl having from three to seven 
carbon atoms wherein one of said carbon atoms may optionally 
be replaced by nitrogen, oxygen or sulfur; wherein each of 
said aryl and heteroaryl groups may optionally be 
substituted with one or more substituents, and said (C3-C7} 

15 cycloalkyl may optionally be substituted with one, two or 
three s\ibstituents, each of said substituents being 
independently selected from halo, nitro, (Cj-Ce) alkyl 
optionally sxibstituted with from one to three fluorine 
atoms, (Cj-Cj) alkoxy optionally substituted with from one to 

20 three fluorine atoms, phenyl. 



amino, (C,-Cj) alkylamino, -C-NH-(C,-Cft) alkyl, (Ci-Cc)alkyl-C™, 



O 



O 



25 




30 



00 O 
-NHCH, -NHC-CCi-Cfi) alkyl,, -NH-S- (Ci-C^) alkyl and 

O 



35 



O 

II 

(Ci-Cfi) alkyl-N-S-(C,-C5) alkyl; 

II 



O 



40 



r3 is hydrogen, (Cj-Cg) cycloalkyl, (C,-C«) straight or 
branched alkyl or phenyl optionally substituted with one or 
more substituents independently selected from halo, (C,- 
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C6)alkyl optionally substituted with from one to three 
fluorine atoms, and (Cj-Cfi) alkoxy optionally substituted with 
from one to three fluorine atoms; 

is hydrogen, (C1-C4) alkyl, or phenyl optionally 
5 substituted with one or more substituents independently 
selected from halo, (Ci-Cj)alkyl optionally substituted with 
from one to three fluorine atoms and (C,-C«) alkoxy optionally 
substituted with from one to three fluorine atoms; 

R* is selected from hydrogen, (Cj-Cfi) straight or 

10 branched alkyl, (C3-C7) cycloalkyl wherein one of the carbon 
atoms may optionally be replaced by nitrogen, oxygen or 
sulfur; aryl selected from phenyl, biphenyl, indanyl and 
naphthyl; heteroaryl selected from thienyl, furyl, pyridyl, 
thiazolyl, isothiazolyl, oxazolyl, isoxazolyl, triazolyl, 

15 tetrazolyl and quinolyl; phenyl (Cj-Cg) alkyl, benzhydryl and 
benzyl, wherein each of said aryl and heteroaryl groups and 
the phenyl moieties of said benzyl, phenyl (Cj-C^) alkyl and 
benzhydryl may optionally be substituted with one or more 
substituents independently selected from halo, nitro, (Ci-C«) 

20 alkyl optionally substituted with from one to three fluorine 
atoms, (Ci-Cfi) alkoxy, trif luoromethyl, amino, trihaloalkoxy 

O 



25 



(e.g. , trif luoromethoxy) , (Ci-C^) alkylamino, (Cj-Cg) alkyl-O-C-, 

O O 

II 11 
(C,-C6)alkyl-0-C-(C,-CJ alkyl, (Ci-C<j)alkyl-C-0-, 

30 O 0 

II 0 

(Ci-Cj) alkyl-C- (C,-C<j) alkyl-O-, (Cj-Cc) alkyl-C- , 
O 



35 



40 



(Cj-C^i) alkyl-C- (q-Cfi) alkyl-, di- (Cj-Cg) alkylamino, 

I II I , 

-CNH-(C,-C6) alkyl, (CrC6)alkyl-C-NH-(q-C<i) alkyl-, -NHCH and 
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O 

-NHC-(Ci-C5)alkyl; and wherein one of the phenyl moieties of 
said benzhydryl may optionally be replaced by naphthyl, 
5 thienyl, furyl or pyridyl; and 

is hydrogen, (0,-0,) alky 1 or phenyl; 
or a pharmaceutical ly acceptable salt of such compound. 
6, A method according to claim 1, wherein the 
compound administered is a compound of the formula 



10 




XIII 



15 Wherein is cycloalkyl having from five to seven carbon 
atoms, pyrrolyl, ' thienyl, pyridyl, phenyl or substituted 
phenyl, wherein said stibstituted phenyl is substituted with 
from one to three substituents independently selected from 
fluorine, chlorine, bromine, trif luoromethyl , alkyl having 

20 from one to three carbon atoms, alkoxy having from one to 
three carbon atomjs, carboxy, alkoxy car bony 1 having from one 
to three carbon atoms in the alkoxy moiety and 
ben zyl oxycar bony 1 ; 

r2 is furyl, thienyl, pyridyl, indolyl, biphenyl, phenyl 

25 or substituted phenyl, wherein said substituted phenyl is 
substituted with one or two substituents independently 
selected from fluorine, chlorine, bromine, trif luoromethyl, 
alkyl having from one to three carbon atoms, alkoxy having 
from one to three carbon atoms, carboxy, alkoxycarbonyl 

30 having from one to three carbon atoms in the alkoxy moiety 
and benzyloxycarbonyl; and 

is thienyl, phenyl, f luorophenyl , chlorophenyl or 

bromophenyl; 

or a pharmaceutical ly acceptable salt of such compound. 
35 7. A method according to ^claim 1, wherein the 

compound administered is a compound of the formula 
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(CH2)y 




10 



XIV 

15 wherein n is an integer from 0 to 8, and any one of the 
carbon-carbon single bonds of (CHj).,* wherein both carbon 
atoms of such bond are bonded to each other and to another 
carbon in the (CHi)^ chain, may optionally be replaced by a 
carbon-carbon double bond or a carbon-carbon triple bond, 
20 and any one of the carbon atoms of said (CH.). may optionally 
be substituted with R*; 

w is an integer from 0 to 2; 
y is an integer from 1 to 4; 

z is an integer from 1 to 4, and wherein any one of the 

25 carbon atoms of said (CHj)^ may optionally be substituted with 
R«; 

Tt} is hydrogen or (C,-Cg) alkyl optionally substituted 
with hydroxy, alkoxy or fluoro; 

is a group selected from hydrogen, (Ci-Cj) straight or 

30 branched alkyl, (C3-C7) cycloalkyl wherein one of the carbon 
atoms may optionally be replaced by nitrogen, oxygen or 
sulfur; aryl selected from phenyl, indanyl, and naphthyl; 
heteroaryl selected from thienyl, furyl, pyridyl, thiazolyl, 
isothiazolyl, oxazolyl, isoxazolyl, triazolyl, tetrazolyl 

35 and quinolyl; phenyl (Cj-C^) alkyl, benzhydryl and benzyl, 
wherein on of the phenyl moieties of said benzhydryl may 
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optionally be replaced by naphthyl, thienyl, furyl or 
pyridyl and wherein each of said aryl and heteroaryl groups 
and the phenyl moieties of said benzyl, phenyl (Cj-Cj) alky 1 
and benzhydryl may optionally be substituted with one or 
5 more eubstituents independently selected from halo, nitro, 
(C,-C4)alkyl, (C|-C6)alkoxy, trif luoromethyl, amino, 

0 O 

II I 
(C,-Cj)-alkylamino, (q-Cg) alkyl-O-C-, (Cj-C^) alkyl-O-C- 

10 O ? 

II II 
{Ci-C6)alkyl, (Ci-C6)alkyl-C-0-, (C,-C6)alkyl-C- 

O O 

II II 
15 (C,-C4)alkyl-0-, (C,-C6)alkyl-C-, (C,-C6) alkyl-C- 

o 

II 

(C,-Cc)alkyl-, di-CCi-C^) alkylamino, -CNH-CC.-CJ alkyl, (C,-C6)- 

O O O 

20 I D II 

alkyl-C-NH-(C,-Cj)alkyl, -NHCH and -NHC- (q-C^^) alkyl; 

R* is hydrogen, phenyl or (Cj-C^) alkyl; 

or and R*, together with the carbon to which they are 

attached, form a saturated carbocyclic ring having from 3 to 

25 7 carbon atoms wherein one of said carbon atoms may 
optionally be replaced by oxygen, nitrogen or sulfur; 

r' is aryl selected from phenyl, indanyl, and naphthyl; 
heteroaryl selected from thienyl, furyl, pyridyl, thiazolyl, 
isothiazolyl, oxazolyl, isoxazolyl, triazolyl, tetrazolyl 

30 and quinolyl; and cycloalkyl having 3 to 7 carbon atoms 
wherein one of said carbon atoms may optionally be replaced 
by nitrogen, oxygen or sulfur; wherein each of said aryl and 
heteroaryl groups may optionally be substituted with one or 
more substituents, and said (C3-C7) cycloalkyl may optionally 

35 be substituted with one or two substituents, each of said 
substituents being independently selected from halo, nitro, 
(Ci-Ce) alkyl optionally substituted with from one to three 
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fluorine atoms, (C,-C5)alkoxy optionally substituted with 
from one to three fluorine atoms, trif luoromethyl , phenyl, 

O 

amino, (C.-C^) alkylamino, (C,-C6)dialkyl amino, -C-NH-(C,- 

O o 
CJalkyl, (C,-C4)alkyl-C-NH-{C,-C6)alkyl, -NHCH and 

O 
II 

-NHC-(Ci-CJalkyl; 

is independently selected from hydrogen, hydroxy, 
halo, amino, oxo (=0), nitrile, 

fC,-C6)alkylamino, di-(C,-C«)alkylamino, (Ci-qj)alkoxy, 
O o 

II II 
(C,-Q)alkyl-0-C-, (C,-C^)alkyl.0-C-(c,-C6)alkyl, 

O 0 

II II 
(Ci-Ci) alkyl-C-O-, (C,-Cs) alkyl-C- (C,-Ctf)alkyl-0-, 

hydroxy- (Ci-q^) alkyl, (C^-C,) alkoxy (q-C^) alkyl, 

O o 

II 0 

(Ci-Cfi) alkyl-C-, (Ci-Cfi) alkyl-C- (C.-CJ alkyl-, and the groups 
set forth in the definition of R^; 

O 

I 

is NHCR', NHCH2R', NHS02R' or one of the groups set 
forth in any of the definitions of R^ and R^; 

R* is oximino (=NOH) or one of the groups set forth in 
any of the definitions of R^, and R*; 

R* is (Cj-Ce) alkyl, hydrogen, phenyl or phenyl (C,- 
Cg) alkyl; 

with the proviso that (a) when m is 0, R* is absent and 
R* is hydrogen, (b) neither R^, R*, nor R^ can form, together 
with the carbon to which it is attached, a ring with R^ and 
(c) the sum of y and 2 must be less than 7; 

or a pharmaceutical ly acceptable salt tjiereof . 

8. A method according to claim 1, wherein the 
compound administered is a compound of the formula 
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5 




10 

XV 

wherein Is (Cg-Cj) alkoxy or halosubstituted (Ci-Cj) alKoxy; 
x' is hydrogen, halogen, (Ci-C,) alkyl, (C2-C5)alkenyl, 
15 (C2-C5)alkynyl, (Cj-C,) alkoxy , (Cj-C,) alkylthio, (C,- 
C5) alkylsulf inyl , (Cj-Cj) alkylsulf onyl , halosubstituted (C,- 
C5)alkyl, halosubstituted (C1-C5) alkoxy , (Ct-Cj) alkylamino, 
dialkylamino having from 1 to 5 carbon atoms in each alkyl 
moiety, (0,-05) alky Isulfonylamino (which may substituted 

20 

I 

by halogen) , (Ci-C5)alkyl-N-(C,-C5) alkylsulf onyl (which may be 
substituted by halogen in the al)cylsu 1 f ony I cojcty) , (Cj- 
C5) alkanoylamino (which may be substituted by halogen) or 

25 

(Ci-Cj)alkyl-N-(C,-C5)alkanoyl (which may be substituted by 
halogen in the alkanoyl moiety) ; 

Ar* and Arj are each, independently, thienyl, phenyl, 
30 f luorophenyl , chlorophenyl or bromophenyl; 
A is Y-(CH2)„-CH(R^)-(CH2)„-HR»-; 

is hydrogen^ (Ci-C5)alkyl, benzyl or -(CH2)p-Y; 
is hydrogen, (C|-Cj) alkyl (which may be substituted by 
a substituent selected from the group consisting of hydroxy, 
35 amino, methylthio and mercapto) , benzyl, 4 -hydroxy benzyl, 3- 
indolylmethyl or -(CHj)p-Y; ^ 
Y is -CN, -CH2Z or -COZ; • 
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Z is hydroxy, amino, (0,-05) alkoxy, (Cj-C,) alkylamino or 
dialkylamino having from 1 to 5 carbon atoms in each alkyl 
moiety; 

m, n and p are each, independently, 0, 1, 2 or 3; and 
5 and may be connected to form a ring; 

or a pharmaceutical ly acceptable salt thereof. 
9. A method according to claim 1, wherein the 
compound administered is a compound of the formula 




XVI 



wherein R* is phenyl optionally substituted with one or more 
20 substituents, preferably with from one to three 
substituents, independently selected from hydrogen, halo, 
nitro, (C,-Cio) alkyl optionally substituted with from one to 
three fluorine atoms, (C,-C,o) alkoxy optionally substituted 
with from one to three fluorine atoms, trif luoromethyl, 
25 hydroxy, phenyl, cyano, amino, (Ci-C^) -alkylamino, 

0 
II 

di-(C,-C4)alkylamxno, -C-NH- (C,-Cj) alkyl, 

30 

O 
II 

{Ci-Cj)alkyl-C-NH-(Ci-C6) alkyl, hydroxy (C1-C4) alkyl, 
35 0 O 

-NHCH, -NHC-(C,-Ci) alkyl, (Cj-CJ alkoxy (C1-C4) alkyl, -S(0)v- 
(Cj-Cjo) -alkyl wherein v is zero, one or two, -S(0),-aryl 
wherein V is zero, one or two, -O-aryl, -S02NR*R^ wherein each 
40 of R* and R^ is, independently, (Ci-C«) alkyl, or R* and R*, 
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together with the nitrogen to which they are attached, form 
a saturated ring containing one nitrogen and from 3 to € 

5 carbons, (Ci-C,o) alky l-J-SOj- (C,-C|o) alky 1 wherein one or both 
of the alkyl moieties may optionally be substituted with 
from one to three fluorine atoms, -N(S02-(Ci-C,o)alkyl) 2 and 

10 (Ci-Cio)alkyl-N-S02-aryl; and wherein the aryl moieties of 

I 

said -S(0),-aryl, -0-aryl and (C,-C,o) alkyl-N-SOj-aryl are 
independently selected from phenyl and benzyl and may 
15 optionally be substituted with from one to three 
substituents independently selected from (Cj-CJ alkyl, (C,- 
C4)alkoxy and halo; 

or R* is phenyl substituted with a group having the 
formula 



20 




25 wherein a is 0, 1 or 2 and the asterisk represents a 
position meta to the point of attachment of R^* 

r2 is selected from (Cj-C^) straight or branched alkyl, 
(C3-C7) cycloalkyl wherein one of the carbon atoms may 
optionally be replaced by nitrogen, oxygen or sulfur; aryl 

30 selected from biphenyl, phenyl, indanyl and naphthyl; 
heteroaryl selected from thienyl, furyl, pyridyl, thiazolyl, 
isothiazolyl, oxazolyl, isoxazolyl, triazolyi, tetrazolyl 
and quinolyl; phenyl (C^-C^) alkyl, benzhydryl and benzyl, 
wherein each of said aryl and heteroaryl groups and the 

35 phenyl moieties of said benzyl, phenyl (Cj-C^) alkyl and 
benzhydryl may optionally be substituted with one or more 
substituents, preferably with from one to three 
substituents, independently selected from halo, nitro, 
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(Ci-Cio) alkyl optionally substituted with from one to three 
fluorine atoms, (C,-C,o) alkoxy optionally substituted with 
from one to three fluorine atoms, amino, hydroxy- (C,- 
C«) alkyl , {C1-C6) alkoxy- (0,-0^) alkyl , (0,-04) -alkylamino, 

5 

O 0 

II II 
(Ci-C6)alkyl-0-C-, (0,-OJ alkyl-0-C-(Ci-C«) alkyl, 

10 o o i 

1 II 
(Ci-C(i)alkyl-C-O-, (C,-C4)alkyl-c-(c,-C6)alkyl-0-, 

O O 

15 I II 

(Ci-C5)alkyl-C-, (Ci-Ca)alkyl-C-(Ci-Cj) alkyl-, 

o 
II 

20 di-CCj-C^) alkylamino, -CNH-(C,-C6) alkyl, 

O 0 0 

(Cj-Cj)-alkyl-C-NH-(Ci-C6) alkyl, -NHCH and -NHC-CCi-C^) alkyl; 
25 and wherein one of the phenyl moieties of said benzhydryl 
may optionally be replaced by naphthyl, thienyl, furyl or 
pyridyl; 

m is an integer from 0 to 8, and any one of the carbon- 
carbon single bonds of (OHi)^, wherein both carbon atoms of 
30 such bond are bonded to each other and to another carbon 
atom in the (CH2)« chain, may optionally be replaced by a 
carbon-carbon double bond or a carbon-carbon triple bond, 
and any one of the carbon atoms of said (CHj)^ may optionally 
be substituted with R*; 

35 O 

II 

is selected from NHCRS NHCH^rS SOjR*, AR', COjH and 
the radicals set forth in the definitions of R^, R* and iC; 
A is CHj, nitrogen, oxygen, sulfur or carbonyl; 
40 R* is (Ci-Ce) alkyl, hydrogen, phenyl or phenyl (Oj- 

Cj) alkyl; 

R* is selected from oximino {«Norf) and the radicals s t 
forth in the definitions of rS R* and r'; 
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r' is a monocyclic or bicyclic heterocycXe selected from 
the group consisting of pyrimidinyl , benzoxazolyl, 
2 , 3-dihydro-3-oxoben2isosulf onazol-2-yl, morpholin-l-yl , 
thiomorpholin-l-yl , benzofuranyl, benzothienyl, indolyl, 
5 isoindolyl, isoquinolinyl, furyl, pyridyl, isothiazolyl , 
oxazolyl, triazolyl, tetrazolyl, quinolyl, thiazolyl, 
thienyl, and groups of the formulae 

wherein B and D are selected from carbon, oxygen and 

15 nitrogen, and at least one of B and D is other than carbon; 
E is carbon or nitrogen; n is an integer from 1 to 5; any 
one of the carbon atoms of said (CH,)^ and (CH2)„+, may be 
optionally s\ibstituted with (CjtCO alkyl or (Cj-c^) 
spiroalkyl; and either any one pair of the carbon atoms of 

20 said (CH2)„ and; (CH2)„+i may be bridged by a one or two carbon 
atom linkage, or any one pair of adjacent carbon atoms of 
said (CHj). and (CHj),+, may form, together with from one to 
three carbon atoms that are not members of the car bony 1 
containing ring, a (C3-C5) fused carbocyclic ring; 

25 X is (CHj), wherein q is two or three and wherein one of 

the carbon-carbon single bonds in said (CHj), may optionally 
be replaced by a carbon-carbon double bond, and wherein any 
one of the carbon atoms of said (CH^), may optionally be 
substituted with R*, and wherein any one of the carbon atoms 

30 of said (CH2), may optionally be substituted with R^; 

R** and R' are independently selected from hydrogen, 
hydroxy, halo, amino, 0x0 (=0), cyano, hydroxy- (C,-Ct) alky 1, 
(Ci-Cfi) alkoxy- (C.-Cfi) alkyl, (C,-Cfi) alkylamino, 

35 ' ^ 

II 

di-(Ci-C6)alkylamino, (Ci-C^) alkoxy , -C-OH, 
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0 O 

II II 
(Ci-Ce) alkyl-O-C-, (Ci-Cj) alkyl-O-C- (Cj-C^) alkyl, 

O O 

D 11 

(C,-Cft) alkyl-C-0-, (C,-Cj) alkyl-C- (CrC^) alkyl-O-, 
0 0 

II n 

(Ci-c^)alkyl-C-, (Ci-C4)alkyl-C-(C,-C5) alkyl- and the radicals 

set forth in the definition of R^; and 

Y is (CH2)i wherein z is zero or one; 
15 with the proviso that: (a) when A is -(CHj)- or 

carbonyl, R' cannot be furyl, pyridyl, isothiazolyl, 
oxazolyl, triazolyl, tetrazolyl, quinolyl, thiazolyl or 
thienyl; (b) when m is zero, one of R^ and R* is absent and 
the other is hydrogen; and (c) when R* or R^ is attached to 
20 a carbon atom of X that is adjacent to the ring nitrogen, 
then R* or r', respectively, must be a substituent wherein 
the point of attachment is a carbon atom; 

or a pharmaceutical ly acceptable salt of such compound. 
10. ft method according to claim 2, wherein the 
25 compound administered to said mammal is selected from the 
group consisting of: 

( 2S , 3S) -3- ( 5-tert-butyl-2-methoxyben2yl ) amino-2- ( 3- 
trifluoro3»ethoxyphenyl) piper idine ; 

( 2 S , 3 S, ) - 3 - ( 2 - isopropoxy-5-tr if luoromethoxybenzyl ) amino- 
30 2-phenyl-piperidine; 

(2S, 3S) -3- (2-ethoxy-5-tr if luoromethoxybenzyl) amino-2- 
phenyl-pipejridine ; 

(2S, 3S) -3- C2-methoxy-5-trif luoromethoxyfi^nzyl) ^ayin^ 
phenylpiperidi ne; ' j^M^viU^^ 

(2S , 3S) -3 ( -5-tert-butyl-2-trif luoromethoxybenzyl) amino- 

2-phenylpiperidine ; 

2-(diphenylmethyl)-N-(2-methoxy-5-trif luororaethoxy- 

phenyl) methyl-1-azabicyclo [2.2.2] octan-3-amine ; 

(2S, 3S) -3- [ 5-chloro-2- (2 , 2 , 2 -tr i f luoroethoxy ) - 

4 0 benzyl ] amino-2 -phenylpiperidine ; 
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(2S, 3S) -3- (5-tert-butyl-2-trif luoromethoxybenzyl) amino- 

2-phenylpiper idine ; 

(2S, 3S) -3- (2-isopropoxy-5-trif luoromethoxybenzyl) amino- 

2 -phenylpiper idine ; 
5 (2S, 3S) -3- (2-difluoramethoxy-5-trif luoromethoxybenzyl) - 

amino-2 -phenylpiper idine ; 

(2S , 3S) -2-phenyl-3- [2- (2,2, 2-trif luoroethoxybenzyl) - 
aminopiperidine ; 

(2S, 3S) -2-phenyl-3- (2-trif luoromethoxybenzyl) Jaminopi- 

10 peridine; 

and the pharmaceutically acceptable salts of the 
foregoing compounds. 

11. A method according to claim 2, wherein the 
compound administered to said mammal is selected from the 
15 group consisting of: 

cis-3- (2-chlorobenzylamino) -2 -phenylpiper idine; 

cis-3- (2-trif luoromethylbenzylamino) -2-phenyl- 
piper idine; 

cis-3- (2-methoxyben2ylamino) -2- (2-f luorophenyl) - 

20 piper idine; 

cis-3- {2-methoxyben2ylamino) -2- (2-chlorophenyl) - 

piperidine; 

cis-3-|(2-methoxybenzylamino) -2- ( 2-methylphenyl) - 
piperidine; : 

25 cis-3- (2-methoxybenzylamino) -2- ( 3-methoxyphenyl) - 

piperidine; 

cis-3-|(2-methoxyben2ylamino) -2- ( 3-f luorophenyl) - 
piperidine; | 

cis-3- ( 2-methoxybenzylamino) -2 - ( 3 -chloropheny 1 ) - 

30 piperidine; 

cis-3- ( 2-methoxybenzylamino) -2-phenylpiperidine; 

cis-3-i(2-methoxyben2ylamino)-2-(3-methylphenyl) - 
piperidin ; 

cis-3- (2-methoxybenzylamino) -2- (4-f luorophenyl) - 

35 piperidine; ' . 

cis-3- C2-methoxybenzylamino) -2- ( 3-thienyl) -piperidine; 
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cis-3- (2*inethoxybenzylamino) -2-phenylazacyclo-heptane; 
3- (2-iitethoxybenzylamino) -4-inethyl-2-phenylpiperidine; 
3- (2-ine'thoxybenzylamino) -5-methyl-2-phenylpiperadine; 
3- (2-inethoxybenzylamino) -6-methyl-2-phenylpiperidine; 
5 (2S , 3S) -3- (2-iDethoxybenzylamino) -2-phenylpiperidine ; 

(2S, 3S) -l-(5-carboethoxypent-l-yl) -3- (2-inethoxybenzyl- 
amlno) -2-phenylpiperidine; 

( 2 S , 3 S ) - 1 - ( 6-hydroxy-hex-l-y 1 ) -3 - (2 -methoxybenzy 1- 
amino} -2-phenylpiperidine; 
0 (2S, 3S) -1- (4-hydroxy-4-phenylbut-l-yl) -3- (2-methoxy- 

benzylaniino) -2-phenylpiperidine; 

(2S, 3S) -1- (4-oxo-4-phenylbut-l-yl) -3- (2-inethoxybenzyl- 
amino) -2-phenylpiperidine; 

(2S,3S)-l-(5, 6-dihydroxyhex-l-yl) -3 - (2-methoxybenzyl- 
amino) -2-phenylpiperidine ; 

cis-3- (5-f luoro-2-iiiethoxybenzylainino) -2-phenyl- 
piperidine; 

(2S, 3S) -l-C4-(4-f luorophenyl)-4-oxobut-l-yl]-3-(2- 
Inethoxybenzyla]nino) -2-phenylpiperidine; 

(2S,3S)-l-[4-[4-fluorophenyl)-4-hydroxybut-l-yl]-3-(2- 
znethoxybenzy laiaino ) -2 -pheny Ipiper i d i nc ; 

cis-3 - (2-me1:hoxy-5-aiethylben2y lami r.o ) - 2-phenyl- 
piperidine; 

(2S,3S) -l-(4-benzaiaidobut-l-yl) -3- (2-Bethoxybenzyl- 
amino) -2-phenylpiperidine; 

ciB-3- (2-inethoxynaphth-l-ylniethylainino) -2-phenyl- 
piperidine; 

(2S , 3S} - 3- (2 -methoxybenzy lam ino) -1- (5-N-methyl- 
carboxamidopent-l-yl ) -2-phenylpiperidine; 

(2S,3S)-l-{4 -cy anobut-l-y 1 ) -3 - ( 2 -methoxy benz ylamino ) -2 - 
pheny Iplper idine ; 

(2S , 3S) -1- [4- (2-naphthaffiido) but-l-yl ] -3- ( 2-methoxy- 
benzylamino) -2-phenylpiperidine; 

(2S,3S) -l-(5-benzainidop nt-l-yl) -3- {2-nethoxybenzyl- 
amino) -2-phenylpiperidine; ' 
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(2S, 3S) -1- (S-aminopent-l-yl) -3- (2-iiiethoxybenzylainino) - 

2-phenylpiperidine ; 

(2S,3S)-3-(5-chloro-2-xaethoxybenzylainino) -2-phenyl- 
piperidine; 

(2S,3S)-3-{2, B-dimethoxybenzylamino) -2-phenyl- 
piperidine; 

cis-3- ( 3 , 5-dif luoro-2-inethoxybenzylamino) -2-phenyl- 
piperidine; 

cis-3-(4,5-dif luoro-2-methoxybenzylamino) -2-phenyl- 
piperidine; 

cis-3- ( 2 , 5-dimethoxybenzylamino) -l- [4- (4-f luorophenyl) - 
4-oxobut-l-yl] -2-phenylpiperidine; 

cis-3 - ( 5-chloro-2-iBethoxybenzy laittino) -1- (5 , 6- 
dihydroxyhex-l-yl) -2-phenylpiperidine; 

cis-1- (5, 6-dihydroxyhex-l-yl) -3-(2, S-dimethoxy- 

benzylamino) -2-phenylpiperidine; 

cis-2-phenyl-3- [-2 (prop-2-yloxy) benzylaminojpiperidine; 
cis-3- (2 , 5-dimethoxybenzyl) ainino-2- (3-methoxy- 

phenyl) piper idine hydrochloride; 

cis-3- (5-chloro-2-inethoxybenzyl) ainino-2- (3-inethoxy- 

phenyl) piper idine dihydi-ochloride; 

cis-3 -(5-chloro-2-inethoxy benzyl ) ainino-2- (3 -chloro- 

phenyl) piper idine dihydrochloride; 

3-(2-methoxybenzylainino)-2,4-diphenylpiperidine; 

cis-3- (2-inethoxybenzylainino) -2-phenylpyrrol idine; 

(2S, 3S) -3-(5-ethyl-2-ittethoxybenzyl) aiBino-2-phenyl- 
piper idine; 

(2S,3S)-3-(5 -n-buty 1 - 2 -methoxybenzy 1 ) am ino- 2 -pheny 1 - 
piper idine; 

(2S,3S)-3-(2 -methoxy-5-n-propy Ibenzy 1 ) amino-2-pheny 1- 
piper idine; 

(2S , 3S) -3- (5-isopropyl-2-methoxybenzyl) amino-2-phenyl- 
piperidine; 

(2S, 3S) -3- (5-s-butyl-2-inethoxybenzyl) ainino-2-phenyl- 
piperidine; * ^ 
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(2S, 3S) -3- (5-t-butyl-2-inethoxy benzyl) amino-2-phenyl- 
piperidine; 

{2S, 3S) -3-(2-inethoxy-5-phenylben2yl) amino-2-phenyl- 
piperidine; 

5 and the pharmaceutically acceptable salts of the 

foregoing compounds. 

12. A method according to claim 2, wherein the 
compound administered to said mammal is selected from the 
group consisting of: 
10 2 , 4-diroethylthiazole-5-sulf onic acid C4-methoxy-3- 

( ( 2S, 3S) -2-phenylpiperidin-3-ylaminomethyl)phenyl] - 
methy lamide ; 

N-(4, 5-dimethylthiazol-2-yl)-N-[4-methoxy-3-( (2S,3S)-2- 

phenylpiperidin-3-yl-aminomethyl) phenyl] -methanesulfonamide; 
15 {5-[ (4 , 5-dimethylthia2ol-2-yl) methylamino] -2- 

methoxybenzyl}-( (2S,3S) -2-phenylpiperidin-3-yl) amine; 
{ 5 - ( 4 , 5 -d ime t hy lthiazol-2-y 1 am i no ) - 2 -me t h oxy be n z y 1 } - 

( (2S, 3S) -2-phenylpiperidin-3-ylamine; 

4, 5-dimethylthiazole-2 -sulfonic acid methyl- [3- 
20 ( {2S , 3S) -2-phenylpiperidin-3-ylaminoroethyl) -4- 

trif luoromethoxyphenyl J -amide; 

2 , 4-dimethylthiazole-5-sulfonic acid [4-isopropoxy-3- 

( (2S, 3S) -2-phenylpiperidin-3-ylaminomethy 1 ) phenyl ] - 

me thy lamide; 

25 2, 4-dimethylthiazole-5-sulfonic acid [4-isopropoxy-3- 

( (2S, 3S) -2-phenylpiperidin-3 -y laminomethyl ) phenyl ] - 
isopropylamide ; 

2 , 4-dimethylthiazole-5-sulfonic acid [4-methoxy-3- 
( (2S, 3S) -2-phenylpiper idin- 3 -y laminomethyl) phenyl] - 
30 isopropylamide; 

2 , 4-dimethylthiazole-5-sulf onic acid [4-methoxy-3- 
( (2S, 3S) -2-phenylpiper idin- 3 -y laminomethyl ) phenyl] - 
isobutylamide ; 

2 , 4-dimethylthiazole-5-sulf onic acid [ 4-isopropoxy-3- 
35 ' ( (2S,3S)-2-phenylpiperidin-3-ylaminomethyl)ph nyl]- 
isobutylamide ; 
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and the pharmaceutically acceptable salts of the 
foregoing compounds. 

13. A method of treating or preventing a disorder of 
the eye selected from glaucoma, ocular hypertension, miosis, 

5 hyperemia, excess lacrimation and breakdown of the blood 
aqueous barrier in a mammal, comprising administering to 
said mammal an amount of a compound selected from the group 

consisting of: 

(2S, 3S) -N-(5-isopropyl-2-methoxyphenyl)methyl-2- 

10 diphenylmethyl-l-azabicyclo[2.2.2 3octan-3-amine; 

(2S, 3S) -N- (5-tert-butyl-2-methoxyphenyl)methyl-2- 
diphenylmethyl-l-a2abicyclo[2 . 2 . 2] octan-3-amine; 
(2S,3S)-N-(5-methyl-2-methoxyphenyl)methyl-2-diphenyl- 
methyl-l-azabicyclo [2 . 2 . 2 ]octan-3-amine; 
15 (2S , 3S) -N- (5-ethyl-2-methoxyphenyl)methyl-2-diphenyl- 

methyl-l-azabicyclo [2.2.2] octan-3 -amine ; 

(2S, 3S) -N- (5-isopropyl-2-methoxyphenyl) methyl-2- 

diphenylmethyl-l-azabicyclo[2 . 2.2] octan-3-amine; 

(2S, 3S) -N- {5-sec-butyl-2-methoxyphenyl ) methyl-2- 
20 diphenylmethyl-1-azabicyclo [2.2.2] octan-3-amine ; and 

(2S, 3S} -N- (5-n-^propyl-2-methoxyphenyl ) me thy 1-2- 
diphenylmethyl-l-azabicyclo [2.2.2] octan- 3 -am ine , 

and the pharmaceutically acceptable Raits of the 
foregoing compounds, that is effective in treating or 
25 preventing such disorder. 

14. A method according to claim 3, wherein the 
compound administered to said mammal is selected from the 
group consisting of: 

( 3R, 4S , 5S , 6S) -N,N-diethyl-5- ( 5-isopropyl-2-methoxy- 
30 benzylamino) -6-diphenylmethyl-l-azabicyclo[2 . 2 .2]octane-3- 
carboxamide; 

(3R, 4S, 5S, 6S) -N,N-diethyl-5-(2, 5-dimethoxybenzylaroino) - 
6-diphenylmethy 1-l-azabicyclo [2.2.2] octane-3-carboxamide ; 

(3R, 4S, 5S, 6S) -5- ( 5-isopropyl-2-methoxybenzylamino) -6- 
35 diphenylmethyl-1-azabicyclo [ 2.2.2] octane-3-carboxylic acid ; 
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(3R,4S,5S,6S) -5-(2-inethoxy-2-inethylthioben2yaainino) -6- 
diphenylmethyl-l-azabicycloC 2 .2.2] octane- 3 -car boxy lie acid; 

(3R,4S,5S,6S) -5-(2, 5-dimethoxybenzylamino) -6-diphenyl- 
methyl-l-azabicyclo- [2 . 2,2] octane-3-carboxylic acid; 
5 (3R,4S, 5S, 6S) -5- (2-inethoxy-5-methylbenzylamino) -6- 

diphenylmethyl-l-azabicyclo[ 2 . 2 . 2 ]octane-3-carboxylic acid; 

(3R,4S, 5S, 6S) -5- ( 5-ethyl-2-inethoxybenzylainino) -6- 
diphenylinethyl-l-a2abicyclo[2 - 2.2] octane-3-carboxylic acid; 

(3R, 4S, 5S, 6S) -5-{2-xnethoxyl-5-n-propylbenzylainino)-6- 
10 diphenylinethyl-l-azabicyclo[2.2*2]octane-3-carboxylic acid; 

(3R, 4S , 5S, 6S) -5- (5-sec-butyl-2-methoxybenzylainino) -6- 
diphenylmethyl-l-azabicyclo [2*2.2] octane-3 -car boxy lie acid ; 

(3R, 4S,5S, 6S) -5-(5-N-inethyl-inethanesulf onylamino-2- 
methoxy-benzylamino)-6-diphenylmethyl-l- 
15 azabicyclo[2.2.2]octane-3-carboxylic acid; 

(3R, 4S, 5S, 6S) -5- (2-niethoxy-5-inethylsulf inylbenzyl- 
anino) -6-dipheny Imethyl-l-azabicyclo [2.2.2] octane- 3- 
carboxylic acid; 

(3R,4S,5S,6S)-5-(2 -methoxy-5-trif luoromethoxybenzy 1- 
20 amino) -6-dipheny Imethyl-l-azabicyclo [ 2 ,2.2] octane-3 - 
carboxylic acid; 

{3R, 4S, 5S, 6S) -5-(2-methoxy-5-inethylsulfonylbenzyl- 
amino) -6-diphenylmethyl-l-azabicyclo( 2 .2.2] octane-3- 
carboxylic acid; 
25 (3R,4S,5S, 6S) -5-(5-diiaethylaiiiino-2-methoxybenzylainino) - 

6-dipheny Imethyl-l-azabicyclo [2. 2 . 2]octane-3-carboxylic 
acid; 

( 3R, 4S, 5S, 6S) -5-(5-isopropyl-2-inethoxybenzylamino) -6- 
diphenylinethyl-l-azabicyclo[ 2 .2.2] octane-2 -carboxylic acid; 
30 (3R, 4S, 5S, 6S) -5- (2-methoxy-5-methylthiobenzylamino) -6- 

diphenylmethyl-l-a2abicyclo[2.2.2]octane-2-carboxylic acid; 

(3R,4S,5S,6S)-5-(2, S-dimethoxybenzy lamino) -6- 
diphenylmethyl-l-azabicyclo[2.2.2]octane-2-carboxylic acid; 
(3R, 4S, 5S , 6S) -5- (2-methoxy-5-methylbenzylamino) -6- 
35 diphenylmethyl-l-azabicyclo [2.2.2] octane-2-6arboxy lie acid; 
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(3R, 4S, 5S, 6S) -5- (5-ethyl-2-methoxybenzylainino) -6- 
diphenylinethyl-l-a2abicyclo[2 .2.2) octane-2-c&rboxylic acid ; 

(3R, 4S, 5S, 6S) -5- (2-inethoxyl-5-n-propylben2ylamino) -6- 
diphenylmethyl-l-azabicyclo [2 . 2,2] octane-2-carboxylic acid ; 
5 (3R, 4S, 5S , 6S) -5- (5-sec-butyl-2-ittethoxybenzylainino) -6- 

diphenylinethyl-l-azabicyclo[2 . 2 . 2 ]octane-2-carboxylic acid; 

(3R,4S,5S,6S) -5-(5-N-inethyl-inethanesulfonylainino-2- 
methoxybenzyl-ainino)-6-diphenylinethyl-l- 
; azabicyclo[2.2.23octane-2-carboxylic acid; 

10 (3R, 4S, 5S, 6S) -5- (2-iDethoxy-5-inethylsulf inylbenzyl- 

aniino) -6-diphenylinethy l-l-azabicyclo[ 2 -2.2] octane-2- 
carboxylic acid; 

(3R,4S, 5S, 6S) -5- i[2-methoxy-5-trif luoronethoxybenzyl- 
amino) -e-diphenylmethyl-l-azabicyclot 2 . 2.2] octane-2- 
15 carboxylic acid; 

(3R, 4S, 5S, 6S) -5-(2-methoxy-5-ittethylsulf onylbenzyl- 
amino) -6-diphenylinethyl-l-azabicyclo [ 2 .2. 2]octane-2- 
carboxylic acid; 

I (3R, 4S, 5S, 6S) -5-(5-diinethylamino-2-methoxybenzylainino) - 

[ 20 6-diphenylmethyl-l-azabicyclof 2 .2.2] octane-2-carboxylic 
I acid; 

I and the pharmaceutical ly acceptable salts of the 

foregoing compounds. 

15. A method of treating or preventing a disorder of 
j 25 the eye selected from glaucoma, ocular hypertension, miosis, 
i hyperemia, excess lacrimation and breakdown of the blood 

( aqueous barrier in a mammal, comprising administering to 

[ said mammal an amount of a compound that is an NK-l receptor 

antagonist, or a pharmaceutically acceptable salt thereof, 
30 that is effective in treating or preventing such disorder. 
! 16. A method of treating or preventing a disorder of 

f the eye selected from glaucoma, ocular hypertension, miosis, 

hyperemia, excess lacrimation and breakdown of the blood 

acpieous barrier in a mammal, comprising administering to 
35 said mammal an amount of a compound that is an substance P 

receptor antagonist, or a pharmaceutically acceptable salt 
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thereof, that is effective in treating or preventing such 
disorder. 
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Box 1 Obwrvmtioiu where certaiD dajras were found unsearchable {Continuatian of item I of first sheet) 



This international search report his not been crtablished in respect of certain daiim under Arude 1 7{2)(*) for the following reasons: 
I. [T] Claimi Kos.: 

because they relate to lubjea matter not required to be searched by this Authority, namely: 

Please see enclosed form! 



1. I X I Claims Nos.: 

because thty relate to parts of the international application that do not comply with the prescribed requirements to such 
an extent that no meaningful iniernaiional search can be carried out, spectTtcally: 

Please see enclosed form! 



□ 



3. I I Claims Nos.: 

because they ire dependent daims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 



Box II Otaservations where unity of inventioR is Ucking (Continuation of item 2 of first sheet) 



This iniernaiional Searching Authority found multiple inventions in this imemationai applicauon, as follows: 

Please see enclosed Information! 



. As all required addiuonal search fees were timely paid by the apphcani, this international search report covers alt 



searchable daims 



I. ^] As ail searchable daims could be searches without effort justifying an additional fee. this Authority did not invite paymcni 
of any addtuonal fee. 



3. n As only some of the required additional search fees were timely paid by the applicant, this intcmauonaJ search report 
covers only those claims for which fees were paid, spedficaily claims Nos.: 



4. [71 No reqtJired addiuonal search fees were timely paid by the applicant Consequently, this micrnauonal icsrch report is 
— restricted to the mveniion first mentioned m the daims; it is covered by claims Nos.: 

1>15.16 partly; 2-4,6-8,10-14 completely 

t ' 

Remark on Protest The addiuonal search feei were accompanied by the apphcani $ protest. 

Ko proicii accompanied the payment of addiuonai search fees. 
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FURTHER INFORMATION CONTINUED FROM PCT/ISA/210 



LACK OF ONiry OF INVEKnON 

The problem the application tries to solve is to treat or 
prevent a disorder of the eye {glaucoma, ocular hypertensxon , 
miosis, excess of lacrimation , hyperemia and breakdown of 
the blood aqueous barrier). 

The proposed solution is to use substance P/HK-1 receptor 
antagonists especially 

- compounds of fornrulas Ia,Ib,Ic,Id,Ie (with P=NR2), 
K, XI, XIII, XIV, XV, XVII, XVIII, XIX, XXI 
characterised by an arylmethylamine moiety attached to 
a saturated aminoheterocyclic ring 

- ethylene diamine compounds such as described by the general 
formula XII 

- spiroazacyclic compounds such as described by the general 
formula XVI 

- compounds of formulas le (with P«0), XX characterised by an 
arylmethyloxy moiety attached to a saturated aminohetero- 
cyclic ring 

- compounds of formula le. (with P=:S,50,S02) 

Their pharmacological properties (siibstance P/NK-1 antagonists) 
represent the technical features which may a priori, unify the 
differenr groups of compounds. 

The documents: -Science, vol. 214, 1981, p. 1029-1031 

-the J. of Immunol., vol. 135, 1985, p. 8125-8155 
-Fernstr. Foxmd. Series, vol. 6, 1985, p. 91-96 

describe substance P receptor i antagonists which inhibit the 

response to ocular trauma (miosis, hyperemia, breakdown of the 

blood- agueous barrier, ocular hypertension I , 

Furthermore, documents - Europ. J. Pharmacol., vol. 216, 1992, 

p. 327-329 

- Br. J. Pharmacol., vol. Ill, 1/94, p. 
179-184 

- Br. J. Pharmacol., vol. 107, 1992, p. 
762-765 

- Biochem. Biophys. Res. Coram., 1991, 
p. 297-301 

disclose the antimiotic activity of an substance P/NK-1 
receptor antagonist: CP- 96 3 45. . , ^ 

Because a solution based on technical features identical to 
those forwarded in the present application (see page 1, lines 
1-17) has already been disclosed (see cited documents above), 
these technical features proposed in the present application 
cannot be accepted as special technical features involved in 
the technical relationship among the different invention. 
AS no other special technical features can be distinguished 
which could fulfil this requirement in the light of the prior 
art, there is no single inventive concept underlying th ^ 
plurality of different, inventions of the present application. 

(see rule 13.1 PCT) . . 
Consequently there -is. lack of unity a posteriori and the 
different j.nventions not belonging to a common inventive concept 
(in the light of the prior art), are formulated as the different 
subjects n the communication pursuant to Art. 17(3)(a)PCT. 
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Furthermore, searching this plurality of different subjects 
wo\ad have caused "major additional searching efforts . 

1. Claims searched: 1,15,16 (partially) 

2-4,6-8,10-14 (completely) 
Use of compounds of formulas la, Ih, Ic, Id, le 
(P=KK2), X, XI, XIII, XIV, XV, XVII, XVIII, XIX, 
XXI for heating a disorder of the eye. 

2. Claims not searched: 1,15,16 (partially) 

5 (completely) 
Use of compounds of formula XII for treating a 
disorder of the eye 

3. Claims not searched: 1,15,16 (partially) 

9 (completely) 
Use of compounds of fonmila XVI for treating a 
disorder of the eye 

4. Claims not searched: 1,15,16 (partially) 

Use of compoimds of formulas le ( P-Q ) , XX 
for treating a disorder of the eye 

5. Claims not searched: 1,15,16 (partially) 

Use of compounds of formula Xe (F=S, SO, S02) 
for treating a disorder of the eye. 
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INCQMgLETE SEARCH 

Claims searched completely! 10-14 

Claims searched incompletely: 1-4, 6-8 ,13- 

A compound cannot be sufficiently characterised by its 

pharmacDlogical profile or its mode of 

done by expressions like "substance P receptor antagonists 
or "NK-L receptor antagonists". j«r<„«H 
?n »iew of the Urge number of . compounds wtuch are^d^^^^f 
by the general formulas of claims 1-4,6-8, the search was 
limited to the inventive part of the molecules and to the 
compounds specifically mentioned in the f«»«JP<^"" "'"^^J", 
tteclaims (PCT: Art. 6; Guidelines ... Eart B, Chapt. 11.7 
last sentence and Chapt. Ill, 3.7). 

Remark- Although claims 1-16 are directed to a method of 

«ea«lnt ofthe human/animal body the search has been 
Srried out and based on the alleged effects of the 
compound/ composition 
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